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I
TABLE E-2. QUALIFIERS AND ACRONYMS FOR SOUTH DAKOTA

AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

I Information concerning abbreviations found on data tables can
be found here.

3 * These samples were collected in January and filtered in the
field. The units were reported as mg/L rather than gg/L; for
the sake of consistency, the units were changed to Ag/L. The
following detection limits also changed: iron (0.01 mg/L)
and manganese (0.001 mg/L). If lead was not detected at the
ICP detection limit, then GFAA was used to achieve the lower3 limit to further analyze the samples.

** These samples were collected unfiltered in January. The
following detection limits changed: sodium (0.5 mg/L), calcium
(0.5 mg/L), and magnesium (0.5 mg/L).

ND This compound/parameter was not detected at or above the
* detection level.

NT This compound/parameter was not analyzed in the respective

3 . sampling round.

(B) Compound was detected in the associated method blank.

I (CC) Continuing calibration verification relative response factor
outside control limits.

I (D) Dilution analysis. This flag is associated with the (E) flag.

(E) The analysis was performed and the concentration exceeds the
calibration range of the gas chromatograph/mass spectrometer.
If one or more of the TCL's is above the detection level, the
sample or extract must be reanalyzed for all of theappropriate TCL's. If dilution causes results from the first

analysis to be below the detection level, both analyses would
be reported.

(EB) Compound/parameter was also detected in the associated equipment
blank.

(EH) The extraction holding time was exceeded for the respective
sample.

(FB) Compound/parameter was also detected in the associated field
* blank.

(I) The ICP interference check sample percent recovery exceeded the3 control limits in this instance.

(H) The CLP holding time was exceeded for this compound/element.

I (IC) The initial calibration verification relative response factor
was outside the normal control limits.

3 E-5



I TABLE E-2. QUALIFIERS AND ACRONYMS FOR SOUTH DAKOTA AIR NATIONAL
GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA (CONTINUED)

I (J) Estimated value. This flag is used when the mass spectral data
indicates the presence of an analyte but the result is below
the sample quantitation level.

(JB) Indicates that the compound/element was detected in the associated
method blank but was at a quantitation level below the normal
detection level. This is also an estimation of the true
result.

(JX) A combination of (J) and (X), the compound/element in question
coeluted but at a level lower than the minimum level of detection.

(MD) MS/MSD RPD was outside the established control limits for this3 analyte.

(RE) Laboratory re-extractions were performed when questionable
* results need further justification.

(S) The surrogate recovery was below the minimum control limits.

I (T) The analyte in question was found to coelute from the gas
chromatographic column with a similar analyte also noted. The
instrument was not able to effectively separate these two
constituents and normally reflects a similar, if not equal,
level of contamination.

I (TB) Compound or element also detected in the associated trip blank.

(U) Indicates the compound was analyzed but not detected.

I (X) Same as (T) but was used in a different round of analysis with
similar results.

MWx-y Site x at Monitoring well y (groundwater sample collected
in May).

GWx-y Site x at Monitoring well y (groundwater sample collected
in Jan/Jul).

SW-x Surface water sample collected at Location x.

I MWx-y-z Site x at Monitoring well y and Depth z(feet) (soil sample).

Bx-y-z Site x at Soil boring y and Depth z(feet) (background soil
sample).

BKx-y Background soil sample.

* FB-x Field blank.

I EB-x Equipment blank.

TB-x Trip blank.

I QA-x Quality assurance samples.

3 E-6
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I APPENDIX F

QUALITY ASSURANCE/QUALITY CONTROL
PROGRAM EVALUATION

I This section presents the laboratory Quality Assurance/Quality Control (QA/QC) results

obtained in conjunction with the Remedial Investigation (RI) field activities and the significance of

I the QA/QC findings. A discussion of the QA/QC program and its associated results is presented in

the following Appendix.

IF. 1 QUALITY ASSURANCE OBJECTIVES

F.1.1 Ouality Assurance Objectives

3 Comprehensive quality assurance objectives for the Joe Foss Field RI project were developed

to provide guidelines for all field and laboratory operations. The goal of the sampling and analysis

effort was to produce data of known and a:-eptable quality, allowing the IRP team to fully assess

the impact of past and present hazardous waste practices, to identify, quantify and delineate the

extent of any contamination, and to develop preliminary alternative action plans. During the course

of the RI, all activities and analyses were conducted using standard procedures described in the RI

Quality Assurance Project Plan (QAPP) so that known and acceptable levels of precision, accu-

racy, representativeness, completeness, and comparability (PARCC) were documented. The

results were produced using established methodology and standard operating procedures, and were

3 reproducible at all levels. The following sections present a general assessment of the project Data

Quality Objectives (DQOs).

I F.1.2 Precision

Precision is defined as the reproducibility, or degree of agreement, among replicate

measurements of the same quantity. The closer the numerical values of the measurements come to

each other, the more precise the measurement. Analytical precision is expressed as a percentage of

3 the difference between results of duplicate samples for a given compound or element. Relative

percent difference is calculated as:

I Precision = Relative Percent Difference = IC1 - C21 /[(C1 + C2)j'," X 100 percent

3 where:

C1 = Concentration of the compound or element in the sample
C2 = concentration of the compound or element in the duplicate/replicate.

I
F-iI
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I Precision was determined using duplicate samples (trace metal analyses), matrix spikes and

matrix spike duplicates (MS/MSDs) for the analytical work performed at Joe Foss Field. The labo-

ratory selected (for all organics analyses) one sample in 20 and split the sample into three aliquots.

The first aliquot was analyzed routinely for the parameters of interest, while the other two aliquots

were spiked with known quantities of the parameters of interest prior to analysis. The relative

percent difference (RPD) between the two results was calculated and used as an indication of the

5 precision of the analyses performed.

During the collection of data using field analysis methods and/or field instrumentation, preci-

sion was assessed by reporting several measurements taken at one location and comparing the
results. Sample collection reproducibility was measured in the laboratory by the analysis of field5 replicates. Control limits for laboratory and field analyses are presented in the RI QAPP and
Appendix F of this report.

I Based on the evaluation of the field replicate results presented in Section F.2.1.4 and the

I duplicate sample and MS/MSD results presented in Sections F.2.2.2 and F.2.3.2, the overall field
reproducibility and laboratory precision is acceptable.

IF.1.3 Acuracy

Accuracy is defined as the degree of difference between measured or calculated values and5 the true value. The closer the numerical value of the measurement comes to the true value, or

actual concentration, the more accurate the measurement is. Analytical accuracy is expressed as the
percent recovery of a compound or element which has been added to the environmental sample at a

known concentration before analysis. The equation used to calculate percent recovery is:

3 Accuracy = Percent recovery = (Ar - Ao)/Af X 100 percent

j where:

Ar = Total amount detected in spiked sample
Ao = Amount detected in unspiked sample
Af = Amount added to sample.

U Laboratory accuracy was assessed by evaluating method blank, surrogate recovery, initial

and continuing calibration, and MS/MSD results calculated from the organics (i.e., volatile organic3 compounds (VOCs) and semi-volatile organic compounds (SVOCs)) analyses and method and

F-2
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I preparation blank, initial and continuing calibration, and matrix spike results calculated from the

inorganics (i.e., trace metals and petroleum hydrocarbons) analyses.

Sampling accuracy was maximized by the adoption of, and adherence to, a strict QA pro-

gram. All procedures conducted during the RI were documented as standard protocol and all

equipment and instrumentation was properly calibrated and well-maintained. Trip blan.,-, field

I blanks, and equipment blanks were included in all sample batches to ensure that all samples were

representative of the particular site from which they were sampled and to assess any cross-contam-

ination that may have occurred. In this manner, deficiencies can be quickly documented and

corrected. Specific control limit objectives for accuracy as pertaining to the RI at Joe Foss Field

were presented in the RI QAPP. Based on the evaluation of the field QC blank results presented in

I Sections F.2.1.1, F.2.1.2, and F.2.1.3 and the laboratory QC blank, surrogate and MS/MSD,

matrix spike, and initial and continuing calibration results presented in Sections F.2.2.2 and

F.2.3.2, the overall field and laboratory accuracy is acceptable.

F.1.4 Representativeness

Representativeness is defined as the degree to which the data accurately and precisely repre-

sent a characteristic of a population, parameter variations at a sampling point, a process condition,

or an environmental condition. Sample representativeness was ensured during the RI by collecting

sufficient samples of a population medium, properly distributed with respect to location and time.3 Representativeness was assessed by evaluating the RPD values calculated from field replicate

samples and by evaluating the concentrations of interferents detected in the field QC blanks and
laboratory blanks. The reproducibility of a representative set of samples reflects the degree of

heterogeneity of the sampled medium, as well as the effectiveness of the sam pling technique.

Based on the evaluation of the field replicate results presented in Section F.2.1.4, field QC blank

results presented in Sections F.2.1.1, F.2.1.2, and P.2.1.3, and laboratory blank results presented
in Sections F.2.2.2 and F.2.3.2, the samples collected during the RI are considered to be represen-

tative of the environmental ccndition at Joe Foss Field.

~F.l.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set

U can be compared to another and; s limited to the other PARCC parameters; only when precision

and accuracy are known can one data set be compared to another. Field and laboratory procedures

greatly affect comparability. To optimize comparability, only the specific methods and protocols

3that were specified in the RI QAPP were used to collect and analyze samples during the RI at Joe

Foss Field except for arsenic and selenium, which were analyzed using EPA Methods 7061 and

I F-3
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U 7741, respectively, rather than Methods 7060 and 7740, respectively. By using consistent sam-

pling and analysis procedures, all data sets were comparable within a specific site at the Base,

between sites at the Base, or among Department of Defense installations nationwide, to ensure that

remedial action decisions and priorities will be based on a consistent data base. Comparability also

was ensured by the analysis of USEPA standard reference materials, establishing that analytical
procedures were generating valid data.Based on the precision and accuracy assessment presented

in Sections F.1.2 and F.1.3, respectively, the data collected during the RI at Joe Foss Field are

considered to be comparable with that collected during previous investigations.

I F.1.6 Compl [eteness

Completeness, for the purposes of the RI at Joe Foss Field, is expressed as the percentage of

*data used to prepare a baseline risk assessment and upon which recommendations for site
remediation are based. For analytical data to be considered usable for risk assessment and

I remediation recommendations, they must be satisfactorily validated. Values and concentrations
reported for all analyses conducted that are labeled with the laboratory or validation qualifier "R"
(i.e., unusable) may iut be used in risk estimates or for remediation recommendations. Based on

an evaluation of the field and laboratory results, no data were determined to be unusable and, as
such, were used in all baseline risk assessments and as the basis of all the recommendations

3presented in this report.

I . F.2 QUALITY ASSURANCE/QUALITY CONTROL PROGRAM

A program of the QA/QC procedures similar to those instituted throughout the Site Inspection

(SI) were also adhered to during the Remedial Investigation (RI) conducted at South Dakota Air

National Guard (SDANG), Joe Foss Field, Sioux Falls, South Dakota. The intent of this QA/QC
program is to ensure that collected samples are representative of the sites, and that analytical data
accurately describe the characteristics and concentrations of constituents in the samples. The
QA/QC program consisted of the establishment of routine QC procedures throughout the program,

I as well as the preparation and analysis of both laboratory and field QA/QC samples. The field QC
procedures, including trip blanks, field blanks, equipment blanks, and field replicates including a
summary of procedures and equipment, and level C data validation and laboratory QA results are

discussed in Subsection F.1.2. The QC procedures were defined for both groundwater and soil
samples. Analytical results indicate a concentration of metals, volatile organics, sernivolatile
organics, petroleum hydrocarbons in both soil and water. Analyses were conducted for miscella-
neous inorganics in water and total organic carbon was analyzed for in soils. A complete set of

the analytical data and a QA/QC summary can be found in Appendices E and F, respectively.

I
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I F.2.1 Field Internal Ouality Control Checks

Trip blanks, field blanks, equipment blanks, and field replicates were collected and analyzed

along with environmental samples. These samples were intended as QC checks of the sample
collection and handling procedures, as well as of equipment decontamination procedures.I

During the groundwater and soil sampling field effort, the U.S. Environmental Protection

I Agency (EPA) guidelines required the use of reagent-grade water for blanks, as described in the
EPA manual, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, Third

I Edition, 1986 (SW-846). All blanks (except trip blanks, which were prepared at Laucks Testing

Laboratory and sent to SDANG) were prepared in the field using randomly selected sample
containers from the same container supply that later would be used in transporting environmental
samples from the site. Reagent-grade water was used to prepare these field check samples, regard-

less of the environmental medium because:

- Reagent grade water simulates the physical characteristics of groundwater and surface
water.

* Reagent-grade water simulates a reproducible fraction (moisture) of soils and sediments.
* No reproducible, affordable material is available that simulates clay and the organic portion

of soils and sediments.I An organic or aqueous reservoir is necessary for the absorption, dissolution, or solvation
of organic or inorganic contaminants.I

All sample containers were provided by Laucks Testing Laboratory and were shipped with

chain-of-custody records. These records were completed by field personnel and returned with the
samples. The following QC samples were collected for each day of sampling:

I One trip blank per container per sampling team for every batch of volatile organic com-
pound (VOC) samples (soil and water).

- One field blank per sampling team to be analyzed for the parameters of interest at any
particular site.

* One set of equipment blanks for every day of soil sampling for analysis of all parame-
ters.One bailer wash was collected for every 10 groundwater samples sent to the labora-
tory for analysis of all parameters.

* One field replicate for every 10 samples.

F.2.1.1 Trip Blanks

I Trip blanks were prepared prior to the sampling trip by pouring reagent-grade water into pre-

pared sample bottles. These sample bottles were randomly selected from the supply of preparedI
F-5I
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I sample bottles. Sample containers were filled and preserved to yield a representative blank for

each type of VOC analysis, resulting in a complete trip blank for the sampling event. These trip

blanks were prepared at Laucks Testing Laboratory, shipped to SDANG along with unused sample
bottles, transported to the sites, and then shipped back to the laboratory with the environmental

samples collected during the sampling event. The analysis results of trip blanks were used to

assess the contamination of sample containers during transport to and storage at the site, to assess

I contamination of the samples during transport back to the laboratory, and to judge overall whether

the contaminants detected in the environmental samples were contributed during transport or by
sample containers or are representative of the present environmental condition at SDANG. One

trip blank was included in each shipping container containing samples for VOC analysis. Nine trip
blanks were analyzed for VOCs by Laucks Testing Laboratory. The results of the trip blanks are

shown in Table F-1. A summary of the results can be found below:

I Three trip blanks (TB-7, TB-8, and TB-9) accompanied water satrAles collected at
SDANG and were sent to Laucks Testing Laboratory to be analyzed for VOCs by EPA
Method SW 8240. Acetonn-. was detected in one sample, TB-9, with a concentration of 8
micrograms per liter (gg/L,. Acetone was detected in environmental samples associated
with TB-9 (GWI-4 and GWI-4DUP, 6 j.tg/L each) with concentrations less than TB-9;
therefore, this contaminant had little impact on the overall data quality.

" Six trip blanks (TB-1 through TB-7, inclusive) were collected at SDANG and accompa-
nied the soil samples to Laucks Testing Laboratory for VOC analysis. No contaminants
were detected.

" The volatile compounds detected in the environmental samples represent the environmental
condition of the location where collection occurred and are not present as a result of any
external sources discussed previously.

I F.2.1.2 Field Blanks

Field blanks were prepared at the beginning of each sampling event at each discrete sampling
site by pouring reagent-grade water into prepared sample bottles. These sample bottles were

randomly selected from the supply of prepared sample bottles received from Laucks Testing
Laboratory. A sample container was selected, filled, and preserved in a manner that was appro-

priate for each type of analysis for which environmental samples were collected. The field blanks

were then analyzed for the same analytes as the environmenta? samples particular to that site.

Because field blanks are collected under the same conditions, the results of the field blank analysesj were used to indicate the presence of external conta-inants (e.g., drill rig or -a- .aft. cxhaust, dust

particles) that may have been introduced into samples during collection and to make an overall

judgement as to whether the contaminants detected in the environmental samples were contributed

by conditions independent of the formation sampled or are representative of conditions at SDANG.
Field blanks contaminated during transport were assessed by simultaneous evaluation of trip blank

F-6U
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I results. The results of the field blanks are presented in Table F-1. Analytical results providing
information about contamination from sampling techniques at SDANG are briefly discussed in the

remainder of this subsection.

I Two field blanks (FB-2 and FB-3) associated with groundwater sampling were analyzed
for trace metals. Analytical methods and results are as follows:
- Lead was analyzed by EPA Method SW 7421 (graphite furnace atomic absorption

[GFAA]). Lead was detected in one field blank, FB-2 (2.6 pgg/L), associated with Site
3 - Base Fire Training Area monitoring wells.

- Zinc was analyzed by EPA Method 6010 (inductively coupled argon plasma [ICAP]).
This element was detected in one field blank, FB-2 (5 gg/L), associated with Site 3 -
Base Fire Training Area monitoring wells.

* One field blank (FB-1) was prepared and analyzed with soil samples collected at SDANG.

- Copper and zinc were detected in concentrations (copper at 2 gg/L and zinc at 8 gg/L)
less than five times that detected in the associated environmental samples. Therefore, the
concentrations of these elements detected in the associated environmental samples are
considered to be representative of the environmental condition.

- Bis(2-ethylhexyl)phthalate was detected in FB-1; however, this compound was also
detected in the associated laboratory method blank (15928-BO425MSVWLM with a
concentration of 1 gg/L). Therefore, the bis(2-ethylhexyl)phthalate detected in this field
blank (2 gg/L) is considered to have been introduced in the laboratory. Hence, field
practices have not significantly introduced bis(2-ethylhexyl)phthalate into the environ-3 mental samples.

* The concentrations detected in the soil samples are reported uncorrected for the following
reasons:

ISince trace metals are relatively nonvolatile and the water used in field blank preparation
does not come in contact with the sampling apparatus, the concentrations detected
(mentioned previously) were contributed solely by the water. Therefore, it is unlikely
that the contamination detected in the field blanks is the origin of that detected in
groundwater samples.

i These field blanks were also analyzed for purgeable organic compounds, total petroleum
hydrocarbons, and total organic carbon compounds. None of these were detected in any
groundwater sampling field blanks.

I F.2.1.3 Equipment Blanks

Equipment blanks (bailer washes) were prepared for manual and small automated sampling

equipment used to collect environmental samples (i.e., equipment blanks were not prepared for
drill rig sampling equipment). Equipment blanks were collected during the sampling day by pour-3 ing reagent-grade water into/through/over a clean piece of sampling equipment, such as bailers,
split-spoon samples, shovels, and trowels, and then dispensing it into prepared sample bottles.U These sample bottles were randomly selected from the supply of prepared sample bottles received
from Laucks Testing Laboratory. The results of the analyses of equipment blanks will be used to

I
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I assess the efficiency of equipment decontamination procedures in preventing cross-contamination

between samples and to judge overall whether the contaminants detected in the environmental
I samples were contributed by the sampling equipment or are representative of conditions at

SDANG. The results of the equipment blank analyses are provided in Table F-2.I
Four equipment blanks (EB-12, EB-13, EB-14, and EB-15), were sent with groundwater
samples to Laucks Testing Laboratory for analysis. A summary of the results are3 presented below:

- Copper was detected using EPA Method SW 6010. Copper was detected in one equip-
ment blank, EB-13 (3 gg/L), associated with groundwater samples collected from
Site 1 - Underground Fuel Storage Area and Site 3 - Base Fire Training Area. Copper
was not detected in the associated trip blanks or field blanks. However, copper is a
common metal found in water, and the low level of contamination is likely to be caused
by the water used to decontaminate the equipment. Since the water used for decontam-ination does not come in contact with the sample, the effect of the copper in the equip-ment blank relative to its impact on related environmental samples should be negligible.

- Lead was detected using EPA Methods SW 6010 (ICAP) and SW 7421 (GFAA) in two
blanks, EB-13 and EB-14, at concentrations of 1.4 and 1.9tgfL, respectively. Since
lead was detected in a higher concentration in an associated field blank, the lead contam-
ination in these equipment blanks also may be from the water used in decontamination.
Therefore, it is unlikely that the lead contamination detected in the field blanks andequipment blanks is the origin of that detected in the groundwater samples.

- Zinc was detected, using EPA Method SW 6010 (ICAP) in two equipment blanks EB-
13 and EB-14, at concentrations of 14 and 5gg/L, respectively. Zinc was detected in the
associated environmental samples with concentrations of 22 to 53 gg/L. In addition,
zinc was detected in the associated field blank (FB-2). Since zinc was detected in the
water used to prepare the field blank, then this water is also likely to be the source of
zinc detected in these equipment blanks. Each bailer is rinsed with hexane immediately
following the reagent-grade water rinse; therefore, the zinc detected in the environmental
samples is considered to be representative of the groundwater at SDANG.

Four equipment blanks associated with groundwater sampling (E-12 through EB-15,
inclusive), were shipped to Laucks Testing Laboratory for VOC analysis. Methylene
chloride was detected in three blanks EB-12, EB-13 and EB-14 each with concentrations
of 2 p.g/L. This compound also was detected in the associated laboratory method blanks.
Xylenes (1 jig/L), toluene (2 gg/L), and acetone (7g.g/L) were detected in one equipment
blank, EB-15. Xylenes were not detected in the field blanks or trip blanks. Since xylenes
were detected in the equipment blank, however, sampling procedures could be the source
of contamination. If xylene concentrations in the equipment blanks were less than five
times the associated environmental sample concentrations, then the contamination is con-
sidered to be representative of the environmental condition. Xylene contamination in
samples GW1-4 and GW1-12 are from sampling procedures or apparatuses; otherwise,
the xylene contamination is representative of the environmental condition. Site 1 -

* Underground Fuel Storage Area monitoring well samples provide high levels of xylene
contamination that resulted in equipment that was difficult to completely decontaminate.
Toluene was not detected in any groundwater samples, so it was introduced into the
equipment blanks by the equipment. Toluene, a common laboratory contaminant, is
attributed to environmental conditions in this case. Acetone is normally used in the labora-
tory to clean glassware and although it sometimes contaminates the environmental
samples, it did not in this case. Acetone was found in groundwater samples as a result of

I
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I sample procedures or equipment, not from the environment. Acetone in environmental
samples needs to be 10 times greater than the concentration found in the associated equip-
ment blank. Since acetone was not detected in the environmental samples at concentrations
greater than 10 times that detected in the equipment blanks, the acetone detected in the
environmental samples was disregarded.

Four equipment blanks (EB-12 through EB-15, inclusive), were collected and analyzed
for semivolatile organic compounds (SVOCs) using EPA Method SW 3510/8270. Bis(2-
ethylhexyl)phthalate was detected in two equipment blanks EB-12RE and EB-15, at con-
centrations of 38 .g/L and 2 pgg/L, respectively. Bis(2-ethylhexyl)phth-'Jate was detected
in the method blank (15928-BO512MSVWLK with a concentration of 1 gg/L) associated
with EB-12RE. Since the concentration of this compound detected in EB-12RE is greater
than ten times the concentration detected in the method blank, bis(2-ethylhexyl)phthalate is
considered to have originated from incomplete equipment decontamination or the reagent-
grade water used to prepare this equipment blank. However, the contamination in Site 3 -
Base Fire Training Area monitoring wells, July groundwater sampling, and wells MW-1-
13 and MW-1-14 all had levels of contamination similar (3-47 gg/L) to those in the
blanks. Since contamination levels in the blanks are greater than the contamination levels
in the environmental samples, the contamination is likely from the equipment rinsate
water. Diethylphthalate was detected in EB-15 at a concentration of 3 gLg/L. Since this is
a low-level contaminant and it was measured at concentrations in the environmental sam-pies greater than 10 times that of the equipment blank, the contamination from samplingprocedures or apparatus did not contribute significantly to that of the groundwater.

* Ten equipment blanks associated with soil sampling (EB-1, EB-3 through EB-11
inclusive), were analyzed for trace metals. The following is a brief discussion of the
analytical results that provide information concerning equipment cross-contamination
during soil sampling at SDANG.

Although ten equipment blanks accompanied soil samples sent to Laucks Testing
Laboratory for analysis, only three (EB-4, EB-5, and EB-1 1) were analyzed for copper.
Copper was detected in two equipment blanks, EB-4 and EB-5 at concentrations of 3
and 4 tg/L, respectively. This element was detected in the soil samples associated
equipment blanks EB-4 and EB-5 with concentrations (9 to 22 mg/Kg) significantly
greater than that of the blank. It can be concluded that contamination resulting from
sampling procedures or apparatus may not have contributed significantly to the environ-
mental samples collected from Site 3 - Base Fire Training Area soil borings and Site 1 -
Underground Fuel Storage Area drilling of monitoring wells and soil borings.3 Three equipment blanks (EB-4, EB-5, and EB-11) were analyzed for chromium. This
element was detected in two blanks, EB-4 and EB-5 at 2 and 4 gg/L, respectively. It
can be concluded that chromium was not significantly introduced as a result of sampling
procedures or from sampling apparatus, because the concentration in the equipment
blanks were less than five times that of the concentration of the chromium in related
environmental samples (12 to 29 mg/Kg), those of Site 3 - Base Fire Training Area soil
borings and Site 1 - Underground Fuel Storage Area drilling of monitoring wells and
soil borings.
All ten equipment blanks were analyzed for lead by EPA Method SW 7421, using

* GFAA. Lead was detected in eight blanks from 1.0 to 2.5 jtg/L. In several samples,
B3-1-5, B3-2-5, B3-2-2.5, B3-4-0, B3-4-5, B3-5-0 and B3-5-2.5, the data (lead con-
centrations in environmental samples range from 2.0 to 15.1 mg/Kg) indicate that the
contamination comes from present soil conditions rather than being introduced from
outside sources, as previously discussed with copper and chromium.
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I - Nickel was analyzed in three equipment blanks (EB-4, EB-5, and EB- 11) and detected
in only one, EB-5 at a concentration of 4 gtg/L. For the same reasons as these it can be
concluded for copper, chromium, and lead that sampling procedures or sampling appara-
tuses did not contribute significantly to the nickel (17 to 31 mg/Kg) detected in the soil
samples.
Zinc was detected in three blanks EB-4, EB-5, and EB- 11 at concentrations of 9, 12,

and 16 ltg/L, respectively. Zinc contamination in environmental samples ranged in con-
centration from 46 to 110 gig/L. Since the zinc reported in the environmental samples is
much greater than in the concentrations in the blank, the zinc contributed from the sam-
pling effort is minimal.

Since equipment blank results are reported hi parts per billion and soil results are reported
in parts per million (a difference of three orders of magnitude), it is unlikely that the
equipment decontamination procedures impacted the analytical results.

I F.2.1.4 Field Replicates

Field replicates were collected at the same time and using the same techniques as the planned

environmental samples. Replicate locations were either preselected prior to the daily sampling

activities or selected based on an abnormal instrument reading or an unforeseen field condition

(e.g., floating product or strong fuel odor). The identification of each replicate was coded to

prevent external laboratory bias.

Replicate water samples were collected with a Teflon® bailer. For the purposes of the

project, water samples were designated as replicates even though several bailer volumes were

needed to fill the sample containers, depending on the number required at any one location. The

volatile fraction was collected first to minimize compound volatilization. The first bailer volumes
were used to fill the VOC vials of the environmental samples. Subsequent volumes were used to

fill the replicate VOC vials. Sample volumes for the remaining analyses were collected after theI last VOC vial was filled.

Replicate soil samples were collected with a 2-inch diameter split-spoon sampler. The
I sample portion to be analyzed for VOCs was collected first to minimize sample volatilization. The

soil core was split lengthwise using a Teflon® spatula, and the environmental sample was collected
by transferring a portion of the soil to the sample container. The replicate was collected immedi-

ately after, using the same technique. After the volatile portion was collected, the remaining soil
* was mixed on a Teflon® board and subdivided between the remaining sample containers. This

mixing was used only for the samples to be analyzed for inorganic (i.e., metals) and semivolatile

organic (e.g., extractables, organochlorine pesticides) parameters.

F
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U The results of the field replicate analyses were used to assess the precision of the field

sampling methods and to make an overall judgement as to whether the contaminants detected in the

environmental samples are representative of conditions at SDANG. The results of the field
replicate analyses are presented in Tables F-3 and F-4. A summary of the field replicate results is

provided below:

Field replicates were collected in quantities equal to 11 percent of the total number of
environmental samples. Five field replicates were taken during the groundwater sampling
at SDANG. The control limits for water samples are established as 20 percent-cases
where relative percent differences (RPDs) between the sample and its duplicate exceed
control limits are discussed below:

- Many of the analytes of the field-replicated samples that were analyzed were not detected
(92 to 100 percent of the analytes in the applicable samples). Of the detected analytes,
only as many as 8 percent were outside the arbitrarily established control limit of 20
percent RPD. Another criteria, an established Contract Laboratory Protocol (CLP), for
the detected analytes should be considered: those detected at levels greater than five
times the minimum detection limit. Of the analytes detected with RPDs greater than 20
percent and with a concentration greater than five times the minimum detection limit,
only four analytes in two samples were outside of the previously established control
limits for field precision in groundwater sampling. The RPD control limits for xylene
were exceeded in samples MW-1-4 (81 percent) and MW-I-12 (117 percent). The RPD
control limit for total petroleum hydrocarbon (TPH) was exceeded in sample MW-1-14
(35.7 percent). The RPD control limit for ethylbenzene was exceeded in MW-1-12 (137

* percent).

- No corrective actions were taken because groundwater sampling precision was consid-
ered in control. Sample heterogeneity may account for the case where TPH was above
the control limit. Sample volatilization may account for the RPDs of the xylenes and
ethylbenzene that were considered outside the control limits.

- Soil field replicates were collected in quantities equal to 13 percent of the total number of
environmental samples. Five field replicates were taken during soil sampling at
SDANG. Precision in field sampling was determined by RPDs of field replicates. A
summary of the out-of-control (greater than thirty percent RPD) cases is presented

1 Ibelow:
Many of the analytes in the soil-replicated samples were undetected after analysis (88
to 96 percent of the targeted analytes were undetected). Considering only the detected
values, less than 3 percent of the RPD values were above the established control
limits of 30-percent RPD maximum. An analyte detected with a concentration five
times greater than the minimum detection limit and a RPD greater than 30 percent is
considered outside the control limits. Ethylbenzene and xylenes were above theI previously established control limits (B3-3-0 with RPDs of 44.8 and 104, respec-
tively). Arsenic was also outside the established control limits (MW-1-6-15 with a
37.3 RPD). TPH was outside the control limits in sample MW-1-12-15 with a RPD

* of 44.8.

No corrective actions were taken because soil sampling precision was considered in
control. For the cases where TPH and arsenic were out-of-control, sample hetero-
geneity may account for this situation. Mixing of the soil in the field proves to be
difficult in the cases of metals and TPH. Sample volatilizational, though preventative
measures are taken, could still be a problem in the cases of ethylbenzene and xylene.
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UF.2.2 Laboratory Analysis for Soil

F.2.2.1 Summary of Procedures and Equipment

I The following is a list of the procedures used to analyze the soil samples collected at Base.

Table F-5 and F-6 list the analytical methods, detection limits, and the total number of soil samples

I collected during the RI.

• Trace Metals - All soil samples were analyzed for priority pollutant metals using the
EPA document, Test Methods For Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition. Antimony (SW3005/7041), arsenic (SW3050/7061), lead
(SW3050/7421), selenium (SW305017741), and thallium (SW3050/7841) were analyzed
using GFAA; mercury (SW7471) was analyzed by cold vapor generation; and the remain-
der of the metals (i.e., beryllium, copper, cadmium, chromium, nickel, silver, and zinc)
were analyzed by ICAP spectroscopy (SW3050/6010).

Volatile Organic Compounds - All soil samples were analyzed for VOCs using
EPA Method 8240, described in SW-846, Third Edition. Using this method, a 5-gram
sample is purged directly in a specially designed sparger and then analyzed using gas
chromatography/mass spectrometry (GC/MS). Surrogate and internal standard com-
pounds are added to the sample immediately before purging. Compounds are identified by
comparing the ion chromatograms of the suspected analytes with the ion chromatograms
of 8240 target compounds contained in the mass spectrometer data system.

• Semivolatile Organic Compounds - All soil samples were analyzed for SVOCs
using EPA Method 8270, described in SW-846, Third Edition. Using this method, a 30-
gram soil sample is extracted with methylene chloride and acetone by sonication. Radio-
labeled surrogate compounds are added to the sample before extraction. After the extrac-
tion is completed, the solvent is concentrated to a final volume of 1.0 milliliter (mL).
Compounds used for quantitation of target compounds (i.e., internal standards) are added
to the sample extract before instrumental analysis. Target compounds are identified in the
same manner as described for VOCs.

* Total Petroleum Hydrocarbons and Total Organic Carbon - All soil samples
to be evaluated for TPH were extracted using Method SW3550 and analyzed using
Method E418.1. All soil samples were analyzed for total organic carbon (TOC) using an
internal laboratory method adapted from the guidelines in Recommended Protocols forg, Measuring Conventional Sediment Variables in Puget Sound, August 1986.

F.2.2.2 Level C Data Validation and Quality Assurance Review Results

This subsection summarizes significant findings of the Level C QA review of the data result-

ing from the analysis of the soil samples collected at SDANG. This summary discusses the

following analytical criteria where applicable: holding time requirements, calibration, method-

required blanks (e.g., preparation blanks, reagent blanks), surrogate and matrix spike/matrix spike

* duplicate CMS/MSD) recoveries, instrument tuning, and results of laboratory control sample k".LCS)

analyses. Required holding times and container types and preservatives for each analyte are given

W i n Table F-7.

I
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TA8LE F,6, CRD1s FOR SOIL SAMPLES AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Parameter CR01 Units Parameter CR01 Units

INORGANICS
Antimony 2.5 mg/Kg DR 4-ChLoro-3-methyLphenot 67 pg/Kg D8AArsenic 0.5 mg/Kg DB 2-ChLoronapthaLene 33 pg/Kg DBBeryl tiui 0.1 mg/Kg DR 2-ChlorophenoL 33 ug/Kg DRCadmium ~ 0.5 mg/Kg DR 4-Chlorophenyt-phenylether 33 Mg/Kg DR
Chromiumn 1 mg/Kg DR Chrysene 33 pg/Kg DR
Copper 1 mg/Kg DR Dibenzofuran 33 Mzg/Kg DR
Lead 0.5 mg/Kg 08 Dibenzo(a,h)anthracene 67 pLg/Kg DB
Mercury 0.1 mg/Kg DR 1,2-Dichtorobenzene 33 pg/Kg DB
Nickel 2 mg/Kg DR 1,3-Dichtorobenzene 33 pg/Kg DR
Selenium 0.5 mg/Kg DR 1,4-Dichtorobenzene 33 Mg/Kg D8
Silver 0.6 mg/Kg DR 3,3'-Dichlorobenzidine 330 Mg/Kg D8
7halLium 0.5 mg/Kg DR 2,4-DichorophenoL 67 MLg/Kg ORZinc 1 mg/Kg DR Diethyl phthatate 33 g/Kg DR

2,1.-DimethyLphenot 33 pg/Kg DR
TPH OIL & GREASE 20 mg/Kg DR DimethyL phthalate 33 pg/Kg DB

Di-n-butyl phthalate 33 Mg/Kg D8
TOTAL ORGANIC CARBON 0.1 % DO 4,6-Dinitro-2-MethylphenoL 330 Mig/Kg OR

2,4-DinitrophenoL 330 Mg/Kg DR
VOLATILE ORGANICS CRY GC/MS) 2,4-Dinitrototuene 67 Mg/Kg DR
Acetone 10 ug/Kg DR 2,6-Dinitrotoluene 67 Mg/Kg DR
B, enzene 2 Mg/Kg DR Di-n-octyl phthaLate 33 g/Kg DBRromodichLoromnethane 2 Mg/Kg DR FLouranthene 33 pg/Kg DR
Bronof arm 2 Mg/Kg DR Flourene 33 Mg/Kg D8
Bromomethane 2 pg/Kg DR Hexachtorobenzene 67 M~g/Kg D8
2-Rutanone 6 pig/Kg OR Hexachlorobuitadiene 33 pg/Kg DRICarbon Disulfide 2 Mg/Kg DR Hexachlorocyclopentadiene 67 pLg/Kg DRCarbon Tetrachloride 2 pg/Kg DO Hexachtoroethane 67 pLg/Kg DR
Chtorobenzene 6 pLg/Kg DR Indeno(1,2,3-cd)pyrene 67 pg/Kg D8
Chtoroethane 6 pg/Kg DR Isophorone 33 pg/Kg DR
Chloroform 2 Mg/Kg DR 2-MethyLnapthatene 33 Mg/Kg DRIChtoromethane 2 Mg/Kg DR 2-MethylphenoL 33 MLg/Kg D8cis-1,3-Dichloropropene 6 pg/Kg DR 4-Methylphenol 33 MLg/Kg DRDibroinochloromethane 6 Mg/Kg DR Napthalene *67 pLg/Kg DR
1,1-Dichloroethene 2 Mg/Kg DR 2-Nitroanitine 67 pg/Kg DO
1,1-Dichloroethane 2 Mg/Kg DR 3-Nitroaniline 170 Mg/Kg DR
1,2-Dichloroethane 2 Mg/Kg DR 4-Nitroaniline 67 pLg/Kg DR
1,2-Dichloroethene (total) 2 MLg/Kg D8 Nitrobenzene 33 pg/Kg DR
1,2-Dichtoropropane 2 MLg/Kg DR 2-Nitrophenol 67 pg/Kg DR
Ethytbenzene 2 Mg/Kg DR 4-Nitrophenol 330 Mg/Kg DR
2-Hexanone 6 pg/Kg DR N-NitrosodiphenyLamine(1) 33 pg/Kg DRMethylene Chloride 2 pzg/Kg DR N-Nitroso-di-n-propyLamine 33 pg/Kg DR
4-Methyl-2-Pentanone 6 pg/Kg DR PentachlorophenoL 330 pg/Kg DO
Styrene 2 pLg/Kg DR Phenanthrene 33 pg/Kg DO
1,1,2,2-Tetrachloroethane 6 pg/Kg D8 Phenol 33 pg/Kg DR
Tetrachtoroethene 2 pg/Kg DR Pyrene 33 pug/Kg DO
Toluene 2 M~g/Kg DR 1,2,4-Trichlorobenzene 33 pg/Kg D8
Total XyLenes 2 pig/Kg DR 2,4,5-TrichtorophenoL 67 MLg/Kg DR
trans-1,3-Dichloropropene 6 g/Kg DR 2,4,63-Trichtorophenot 67 pg/Kg DB
Trichloroethene 2 pg/Kg DSI1,1,1-Trichtoroethane 2 pg/Kg DR (1) Cannn. be septbrated from Diphenylamine
1,1,2-Trichloroethane 2 pg/Kg D8
Vinyl Acetate 2 Mtg/Kg DR
Vinyl Chloride 2 pg/Kg DR

SEMI-VOLATILES (BY GC/MS)
Acenaphthene 33 pg/Kg DR
Acenaphthytene 33 pg/Kg DR
Anthracene 33 pg/Kg DR
Benzoic Acid 830 pLg/Kg DR5 enzo(a)anthracene 33 pg/Kg DR
Benzo(a)pyrene 67 g/Kg DR
Senzo(b)flouranthene 67 pg/Kg DR
Benzo(g,hJi)perylene 67 pg/Kg DR
Benzo(k)flouranthene 67 p~g/Kg DR

Bis(2-chtoroethoxy)methane 33 pg/Kg DR

IBis(2-ethythexyl)phthalate 33 pig/Kg DR
4-BromophenyL-phenylether 67 pg/Kg DR
Butylbenzyl phthalate 33 pg/Kg DR
4-ChLoroonitine 33 pig/Kg DR
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1 * Trace Metals - A summary of the quality control checks for metals in soils, which
were performed by the analytical laboratory, is provided in Table F-8. All soil samples
were analyzed within the contract-required holding times for trace metals (6 months) and
mercury (28 days for water samples). All percent recoveries calculated from the initial and
continuing calibration verification (ICV and CCV, respectively) analyses were within the
contract-required control limits for trace metals (90 to 110 percent) and mercury (80 to 120
percent), except for selenium (84 percent for both ICV and CCV analyses). The percent
recovery for this element in a third CCV analysis was 91. All other QC checks for sele-
nium were within control, including the LCS and MS/MSD analyses; therefore, quantita-
tion of this priority pollutant metal is not considered to have been significantly affected by
the initial and continuing calibration results. No interferents were detected in any method-
required blank analyses. One ICAP interference check sample (ICS) analysis was
conducted. All percent recoveries were within the control limits (80 to 120 percent) for the
initial analysis. All percent recoveries were within the control limits for the final analysis
except for silver (123 percent). Since the recovery of this element is only slightly outside
the control limit, this result is not considered to have significantly affected the quantitation
of silver detected in any samples. All percent recoveries and RPDs calculated from the
four MS/MSD analyses conducted were within the contract-required control limits except
the following: the RPD for selenium in B3-5-2.5 was 24 percent (14 percent); the percent
recovery for lead in BK3-20 was 138 percent (131 percent); the recoveries of beryllium
was greater than the upper control limit (104 percent) in soil samples MW-1-6-20 (121 and
120 percent) and BK3-20 (119 and 117 percent); and the recovery of cadmium (126
percent) was greater than the upper control limit (124 percent) in MW-1-6-20. In the soil
samples where selenium, lead, beryllium, and cadmium were not detected, the QC results
are not considered to have a significant impact since the percent recovery or RPD values
for these elements are greater than the applicable upper control limits. In the soil samples
where selenium, lead, and beryllium were detected, the percent recovery results indicate
that the concentrations reported may be higher than actually existence in the environment.
Since the percent recoveries reported were only slightly greater than the upper control
limit, however, these results were considered to have little impact on the sample concen-
trations reported. Three LCS analyses were conducted. The percent recovery of
chromium (69.8 percent) was less than the lower control limit (79.5 percent) set by the
EPA for solid samples. All other percent recoveries were within the control limits. One
ICS (initial and final) and one GFAA contract-required detection limit (CRDL) verification
standard were analyzed. Although the EPA has not established control limits for this QC
check analysis, any positive recovery greater than zero is considered acceptable. The
lowest percent recovery reported from the CRDL analyses is 74 percent for nickel.

Volatile Organic Compounds - Summaries of the quality control checks for volatile
organic compounds in soil samples are given in Tables F-9 and F-10. All soil samples
were analyzed within the contract-required holding time (14 days). All initial and continu-
ing calibration and tuning and mass calibration criteria were met for each GC/MS unit
used. No target analytes were detected in the method blanks analyzed before the analysis
of the soil samples. All surrogate recoveries were within the contract-required control
limits (81 to 117 percent) except that of ds-toluene (57 percent) in BK-2-20. The recovery
(58 percent) of this surrogate was less than the lower control limit in the BK-2-20 reanal-
ysis, thereby documenting matrix interference as required by the EPA CLP. Al! percent

* recoveries and RPD values calculated from the MS/MSD analyses of four soil samples
(BK2-25, MW-1-7-20, B3-2-0, and MW-I-10) were within the control limits set for labo-
ratory accuracy and precision.

Semivolatile Organic Compounds - Tables F-11 and F-12 present the results of the
laboratory quality control data for semivolatile organic compounds in soils. Three soil
samples (B1-1-15, B1-2-15, and B1-2-25) were extracted outside the 7-day contract-
required holding time set by the CLP for water samples. No holding time criteria have
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TABLE F-8. QUALITY CONTROL SUMMARY: MS/MSD-METALS (SOIL SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision

MS Percent ,R %R %R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

Parameter(Units) Analyses Ranges Limits Analyses* AnaLyses* Analyses RPD Limits Analyses* Analyses*

TRACE METALS

Beryllium 6 99.4-121.4 65-104 2 4 3 0-3 7 3 0
Cadmium 6 97.0-126.0 59-124 5 1 3 2-7 7 3 0
Chromium 6 102.1-123.6 65-126 6 0 3 1-5 8 3 0
Copper 6 93.8-119.4 67-123 6 0 3 1-3 5 3 0
Lead 1 138.4 60-131 0 1 1 - 6 --

Mercury 1 102.5 73-121 1 0 1 - 12 -

Nickel 6 97.9-123.8 68-130 6 0 3 1-4 6 3 0
Selenium 2 80-102 57-137 2 0 1 24 14 0 1
Silver 6 90.9-106.7 40-120 6 0 3 2-4 6 3 0
Zinc 6 101.5-125.9 68-126 6 0 3 1-3 5 3 0

*Acceptable and unacceptable are based on control Limits only.
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TABLE F-9.* LABORATORY QUALITY CONTROL SUMMARY: NS/MSD-VOLATILE ORGANIC (SOIL SAMPLES)

AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision

MS Percent ,R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

Parameter(Units) AnaLyses Ranges Limits AnaLyses* AnaLyses* AnaLyses RPD Limits AnaLyses* AnaLyses*

SW Method 8240
VoLatiLe Organics

I Benzene 8 82-123 66-142 8 0 4 3-10 21 4 0
Chtorobenzene 8 79-95 60-133 8 0 4 1-8 21 4 0
1,1-DichLoroethene 8 84-105 59-172 8 0 4 2-9 22 4 0
ToLuene 8 87-101 59-139 8 0 4 0-8 21 4 0
Trichloroethene 8 82-93 62-137 8 0 4 3-7 24 4 0

*AcceptabLe and unacceptable are based on control Limits only.

II

I

I

I

3 F-26



I

I
I

I
I

TABLE F-10. LABORATORY QUALITY CONTROL SUNMARY: SURROGATE RECOVERY-VOLATILE ORGANICS (SOIL SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Percent
Total Percent Recovery
NHaer Recovery Control No.Accept No.Unaccept

Parameter (Units) Analyses Ranges Limits Analyses* Analysis*

SW Method 8240
VolatiLe Organics

Bromoftuorobenzene 64 80-117 74-121 64 0
1,2-Dichtoroethane - d4 64 91-117 70-121 64 0
Toluene - d8 64 57-113 81-117 62 2

I *Acceptable and unacceptable are based on control limits only.
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TABLE F-11. LABORATORY QUALITY CONTROL SUMMARY: MS/MSO-SEMIVOLATILE ORGANICS (SOIL SAMPLES)

AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision

MS Percent %R MSD Range RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Percent RPD No.Accept No.Unaccept

Parameter(Units) AnaLyses Range Limits Analyses* AnaLyses* AnaLyses RPD Limits AnaLyses* Analyses*

SW Method 3550/8270
ExtractabLe Organics

Acenaphthene 8 72-86 31-137 8 0 4 6-8 19 4 0
4-Chtoro-3-meth/tphenot 8 73-85 26-103 8 0 4 3-4 33 4 0
2-ChLorophenot 8 60-73 25-102 8 0 4 3-8 50 4 0
1,4-Dichtorobenzene 8 67-78 28-104 8 0 4 0-11 27 4 0
2,4-Dinitrototuene 8 63-91 28-89 7 1 4 7-18 47 4 0
4-Nitrophenot 8 58-89 11-114 8 0 4 4-8 50 4 0
N-Nitroso-di-n-propytamine 8 78-90 41-126 8 0 4 0-7 38 4 0
Pentachtorophenot 8 58-68 17-109 8 0 4 2-17 47 4 0
Phenol 8 68-81 26-90 8 0 4 1-7 35 4 0
Pyrene 8 73-101 35-142 8 0 4 4-10 36 4 0
1,2,4-Trichtorobenzene 8 73-80 38-107 8 0 4 1-7 23 4 0

*Acceptable and unacceptable are based on control Limits only.
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TABLE F-12. LABORATORY QUALITY CONTROL SUM4ARY: SURROGATE RECOVERY-SEMIVOLATILE ORGANICS (SOIL SAMPLES)

AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Percent
Total Percent Recovery
Number Recovery Control No.Accept No.Unaccept

Parameter (Units) Analyses Ranges Limits Analyses Analyses

SW Method 3550/8270
ExtractabLe Organics

Azobenzene -dlO 0 -
2-Bromophenol 58 47-80 - -

2-FLuorobiphenyL 58 60-92 30-115 58 0
2-FluorophenoL 58 57-93 25-121 55 0
Nitrobenzene - d5 58 57-130 23-120 57 1
Phenol - d5 58 57-91 24-113 58 0
p-TerphenyL - d14 58 70-98 18-137 58 0
2,4,6-TribromophenoL 58 57-91 19-122 58 0

*Acceptable and usiacceptable are based on control Limits only.
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* been set for extraction and analysis of soil samples for SVOCs; however, these samples
were extracted within the 14-day holding time recommended in SW-846, Third Edition
and the QA/QC plan for SDANG. Therefore, the holding time requirements for extraction
and analysis are considered to have been met. All remaining soil samples were extracted
within 7 days and analyzed within 40 days. All GC/MS tuning and mass calibration

criteria were met. The following initial and continuing calibration criteria were met: the
minimum response factor for system performance check compounds (SPCCs) was greater
than or equal to 0.050 in both initial and continuing calibration analyses, the maximum
percent relative standard (RSD) deviation for calibration check compounds (CCC) was
greater than 30 in initial calibrations, and the maximum percent difference was less than or
equal to 25 for continuing calibrations. The percent differences of the following com-
pounds were greater than 25 in one or more continuing calibration analyses: bis-2-
chloroisopropylether, 3,3'-dichlorobenzidine, bis-2-ethylhexylphthlate, indeno (1,2,3-
cd)pyrene, dibenzo(ah)anthracene, and benzo(g,h,i)perylene. No corrective action was
taken, since all SPCC and CCC criteria were met. Five soil method blanks were analyzed.
Bis(2-ethylhexyl)phthlate was detected in one blank associated with soil samples from
borings at Site 3 - Base Fire Training Area (B3) and monitoring wells at Site 1 -
Underground Fuel Storage Area (MIO1) at a concentration of 22 g.g/Kg. This compound
also was detected in the method blank associated with sample B 1-1-25 but at a concentra-
tion below the sample detection limit. All concentrations of bis(2-ethylhexyl)phthlate
detected in the environmental samples associated with these method blanks are flagged to
indicate possible laboratory contamination. All surrogate recoveries were within the
contract-required control limits except for d5-nitrobenzene (130 percent) in sample B3-3-
2.5. Since only one surrogate was outside the control limit, the sample -'-traction
efficiency is considered to be acceptable. Four MS/MSD analyses were conduc~d on soil
samples B1-1-25, MW-1-12-15, MW-1-6-15DUP, and B3-2-0. All percent recoveries
and RPD values were within the CLP-advisory control limits for soils except 2,4-dinitro-
toluene in sample MW- 1-6-15DUP which at 91 percent, is slightly greater than the advi-
sory limit (89 percent). Ibis result is not considered to impact the validity of the analytical
data and is considered to be within the acceptable range of laboratory accuracy and
precision.
Total Petroleum Hydrocarbons and Total Organic Carbon - Table F-13 shows
the results of the laboratory quality control data for total petroleum hydrocarbons and total
organic carbon analyses in soils. No holding time criteria have been established by the
EPA for the extraction and analysis of soil samples for TPH and TOC; therefore, no
objective judgment of the integrity of the data based on the length of time allowed to elapse
between sample collection and analysis for these two parameters can be made. All soil
samples were extracted and analyzed for TPH between 36 and 55 days after the collection
date. In all cases, all analyses were conducted on the same day the samples were
extracted. Preparation times of soil samples to be analyzed for TOC varied from 10 to 29
days after collection, and analysis was conducted 3 to 25 days after extraction. No
reportable concentrations of TPH were detected in the method blanks analyzed with the
soil samples. Two initial calibration and four continuing calibration verifications were
conducted. While there are no contract-required control limits, one TPH recovery (128
percent) could be considered high. The remainder of the verifications (104 to 112 percent)
were well within what would normally be considered acceptable control ranges (80 to 120
percent). Four soil samples (B3-3-ODUP, MW-1-5-15, MW-1-13-15, and BK3-20) were
used for the ivISV/VISID, analyses. A percent rccovc-Lics and two RPD les re great-
than the upper control limit (114 and 13 percent, respectively). The recoveries of TPH in
four method blank spikes conducted were within the control limits, suggesting that while
the analysis was conducted properly, the enhanced spike results and greater-than-desired
analytical variability were due either to the native soil matrix or to the sample holding
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TABLE F-13. LABORATORY QUALITY CONTROL SL4MARY: MS/MSD-TOC AND TPH (SOIL SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision
MS Percent %R %R %R MSD RPD RPDTotal No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.UnacceptParameter(Units) Analyses Range(s) Limits Analyses* Analyses* Analyses RPD Limits Analyses* Analyses*U TOC (dry basis) 4 50-100 50-150 4 0 2 0-21 30 2 0TPH (dry basis) 0 116-159 82-114 0 8 4 1-22 13 2 2

*Acceptable and unacceptable are based on control limits only.
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I times. Based on these QC results, all soil TPH values should be consideied lower esti-
mates. Two initial TOC calibration and three continuing TOC calibration verification anal-
yses were conducted. Using the same arbitrary control limits for percent recovery set for
TPH, all percent recoveries were within the 80 to 120 percent control limit. TOC was
detected in one initial calibration and three continuing calibration blanks at concentrations
varying from 0.1 to 0.3 percent. These results are less than five times the method detec-
tion limit (0.1 percent). MS/MSD analyses were conducted on two soil samples (MW-1-
7-15 and BK2-25). The percent recoveries (18 and 17 percent) of one MS/MSD (BK2-
25) were less than the lower control limit (50 percent). The percent recoveries calculated
from the MW-1-7-15 MS/MSD (81 and 100 percent) were within the control limits (50
to 150 percent). Two LCS samples were analyzed in conjunction with the soil samples.
The RPD values (21 and 6 percent) calculated from the MS/MSD analyses were within the
control limits (30 percent). The percent recoveries (99 and 105 percent) of both analyses
were well within the EPA control limits (85 to 115 percent). The LCS analyses are consid-
ered to be more indicative of the analytical accuracy than the artificially spiked soilssamples.

F.2.3 Laboratory Analysis for Groundwater3F.2.3.1 Summary of Procedures and Equipment

The following subsection briefly summarizes of the protocols and instrumentation used toIextract and analyze groundwater and QC field blanks collected at the Base. Tables F-14 and F-15
list the analytical methods, detectiA, limits, and the total number of groundwater samples collected

i during the RI.

" Trace Metals - All groundwater and field QC samples were analyzed using the EPA
protocols described in the Test Method For Evaluating Solid Waste, Physical/Chemical
Methods, SW-846, Third Edition. Antimony (3005/7041), arsenic (305017060), lead
(302017421), selenium (3050/7740), and thallium (3020/7841) were analyzed using
graphite furnace atomic absorption; mercury (7470) was analyzed by cold vapor genera-
tion; and the remainder of the metals were analyzed by ICAP spectroscopy (3005/6010).

" Volatile Organic Compounds - All groundwater and field QC samples were
analyzed for VOCs using the EPA solid waste protocols described in SW-846 Method
8240. A 5-mL sample was purged directly in a specially designed sparger and then
analyzed using GCIMS. Surrogate and internal standard compounds were added to the
sample immediately before purging. Compounds were identified by comparing the ion
chromatograns of the suspected analytes with the ion chromatograms of CLP target com-
pounds contained in the MS data system.

" Semivolatile Organic Compounds - All groundwater and field QC samples were
analyzed for SVOCs using the EPA solid waste protocols described in SW-846 Method
8270. Using this method, a 1.0-liter groundwater or field QC sample was prepared by
liquid-liquid extraction (EPA Method 3510) using a methylene chloride/acetone mixture.
Radio-labeled surrogate compounds were added to the sample before extraction. After the
extraction was completed, the solvent was concentrated to a final volume of 1.0 mL.
Compounds used for quantitation of target compounds (i.e., internal stanc rds) were
added to the sample extract before instrumentational analysis. Target compounds were
identified in the same manner as described for VOCs.

I
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TABLE F-15. CRDLs FOR GROUNDWATER SAMPLES AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Parameter CRDL Units Parameter CRDL Units

INORGANICS 2-Chloronapthatene 2 pug/L
Dissolved Antimony 5 pug/I 2-ChLorophenoL 2 pg/I
Dissolved Arsenic 5 pig/I 4-ChLorophenyL phenylether 2 jig/I
Dissolved Beryllium 1 Ag/I Chrysene 2 ug/L
Dissolved Cadiumx 1 Ag/L Dibenzofuran 2 pg/l.
Dissolved Chromnium 1 pgq/L Dibenzo(a,h)anthracene 4 ug/L
Dissolved Copper 1 Ag/I 1,2-Dichlorobenzene 2 Ag/LIDissolved Lead 1 Ag/I 1,3-DichLorobenzene 2 Ag/I
Total Mercury 0.2 uLg/L 1,4-DichLorobenzene 2 pg/L
Dissolved Nickel 2 Ag/L 3,3'-Dichlorobenzidine 20 Ag/L
Dissolved Selenim 5 pLg/L 2,4-DichorophenoL 4 Ag/L
Dissolved Silver 1 Ag/L Diethyl phthaLate 2 Ag/I
Dissolved ThaLLiui 5 Ag/I 2,4-DimethyLphenoL 2 Ag/I
Dissolved Zinc 1 pg/L Dimethyl phthalate 2 Ag/I

Di-n-butyl phthaLate 2 pg/L
TPH OIL & GREASE 0.5 Ag/I 4,6-Dinitro-2-MethylphenoL 20 gg/L

2,4-DinitrophenoL 20 Ag/I

VOLATILE ORGANICS (BY GC/MS) 2,4-Dinitrotoluene 4 Ag/I
Benzene 1 pg/I Di-n-octyl phthaLate 2 pg/L
Bromodichtoromethane 1 Ag/I FLouranthene 2 pig/I
Bromoform 1 AgI FLourene 2 gg/L
2-Butanone *3 jAg/L Hexachlorobutadiene 2 gg/I.
Barbomen e 1 pLg/I HexachLorobenzoende n 4 gg/L

Chlorobenzene 3 gg/L Indeno(1,2,3-cd)pyrene 4 pg/L
Chloroethane 3 gg/L Isophorone 2 ;pg/I
Chloroform 1 gg/I 2-MethytnapthaLene 2 gg/L
Chtoromethane 1 ug/L 2-MethyLphenoL 2 pg/L
cis-1,3-Dichtoropropene 3 ug/L 4-MethyLphenot 2 pig/LIDibromochtoromethane 3 gg/L NapthaLene 4 Ag/L
1,1-DichLoroethene 1 pg/L 2-NitroaniLine 4 gg/L
1,1-Dichioroethane 1 Mig/I 3-NitroaniLine 10 pg/I
1,2-DichLoroethane 1 gg/L 4-NitroaniLine 4 gg/I
1,2-DichLoroethene (total) 1 pzg/L Nitrobenzene 2 ug/LI1,2-Dichtoropropane 1 ug/L 2-Nitrophenol 4 gg/I
EthyLbenzene 1 gg/L 4-NitrophenoL 20 gg/I
2-Hexanone 3 gg/L N-Nitrosodiphenylamine(1) 2 Ag/I
Methylene Chloride 1 pg/I N-Nitroso-di-n-propyLamine 2 gg/L
4-Methvi-2-Pentanone 3 p~g/L PentachLorophenoL 20 pug/IIStyren 1 gg/L Phenanthrene 2 pg/I
TetrachLoroethene 1 p~g/I Phenol 2 pig/L
1,1,2,2-TetrachLoroethane 3 pLg/L Pyrene 2 gg/L
1,1,1-TrichLoroethane 1 gg/L 1,2,4-Trichlorobenzene 2 pg/I
1,1,2-Trichtoroethane 1 pg/I 2,4,5-TrichlorophenoL 4 pLg/I
T oluene 1 pig/L 2,4,6-Trichtorophenot 4 gg/L
Total XyLenes 1 pg/L
Trans-1,3-dichLoropropene 3 pig/L OTHER INORGANICS
Trichtoroethene 1 jig/L Bicarbonate Alkalinity 2 mg/IIVinyl Acetate 1 pg/I Carbonate Alkalinity 2 mg/I
Vinyl Chloride 1 gg/L Chloride 1 mg/L

Dissolved Calcium 5 mg/I
SEMI-VOLATILES (BY GC/MS) Dissolved Iron 5 ug/L
Acenaphthene 2 Mig/I Dissolved Magnesiumz 5 mg/IIAcenaphthyLene 2 pg/I Dissolved Manganese 1 ug/I
Anthracene 2 lig/I Dissolved Sodiumn 5 mg/I
Benzoic Acid 50 pLg/I Nitrate 0.2 mg/I
Benzo(a)anthracene 2 pg/I PH NA Units
Benzo(a)pyrene 4 pg/I Sulfate 1 mg/I
Benzo(b)flourenthene 4 ug/I Total Alkalinity 2 mg/I
Benzo(g,hJi)perylene 4 pg/I. Total Dissolved Solids 1 mg/I
Benzo(k)fLouranthcne 4 pLg/I Total Suspended Solids 1 mg/I
Benzyl alcohol 2 pg/I
Bis(2-chLoruethoxy)rnethane 2 pig/I
Bis(2-chtoroethyL)ether 2 pg/I
Bis(2-chLoroisopropyL)ether 2 g/I
Bis(2-ethythexyl)phthatate 2 pg/I
4-BromophenyL phenylether 4 pg/I
Butylbenzyl phthalate 2 pg/I
4-ChLoroaniLine 2 pg/I
4-ChLoro-3-methytphenot 4 pg/I
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1 * Total Petroleum Hydrocarbons and Miscellaneous Inorganics - All ground-
water, surface water, and field QC samples were analyzed for TPH using EPA Method
418.1, common anions using EPA Method 300.0 (ion chromatography), total dissolved
solids (TDS) using EPA Method 160.1, total suspended solids (TSS) using EPA Method
160.2,and alkalinity using EPA Method 310.1.

I F.2.3.2 Quality Assurance Review and Results

Subsection F.1.3.2 summarizes significant findings of the QA review of the data derived

from the analysis of groundwater and field QC samples associated with the groundwater samples

collected at SDANG. This summary discusses the following analytical criteria where applicable:

holding time requirements, calibration, method required blanks (e.g., preparation blanks, reagent
blanks), surrogate recoveries, MS/MSD results, instrument tuning, and LCS analyses. The3 required holding times, along with container types and preservatives for each analytes, are given in

Table F- 16.

1*Trace Metals - A summary of the quality control checks for metals in groundwater
samples is provided in Table F-17. All contract-required holding times for trace metals (6
months) and mercury (28 days) were met, except for three field QC blank samples (EB-4,
EB-5, and FB-1), which were analyzed for mercury as many as 6 days after the contract-
required holding time (28 days). FB-I was digested on day 28, but analyzed on day 30.
The holding time recommended for this method does not differentiate between preparation
and analysis; therefore, the later holding time for FB-1 was used in this evaluation. All
initial and continuing calibration verification criteria were met. Zinc was detected at a con-
centration of 5 gg/L in one water preparation blank associated with the water samples. No
corrective action was implemented on the basis of this blank, since the concentration was
exactly equal to five times the CRDL. Had the concentration been greater than five times
the CRDL, corrective action procedures would have been initiated. One ICAP ICS analy-
sis was conducted. All percent recoveries were within the control limits (80-120 percent).
MS/MSD analyses were conducted on the following samples: EB-1 (arsenic), EB-4
(selenium and mercury), EB-11 (copper, silver, beryllium, nickel, lead, cadmium,
chromium, thallium and zinc), FB-2 (antimony), MW-I-1 (iron and manganese), MW-1-3
(lead), MW-I-11 (arsenic), EB-15 (lead), and GWI-1 (arsenic). The percent recovery (15
percent) of silver in EB-11 was less than the lower control limit (77 percent) in one matrix
spike analysis. This result was most likely due to this element not having been sufficiently
resolubilized after digestion of the matrix spike. Since the percent recovery of silver in the
MSD analysis (96 percent) was within the control limit (77-120 percent), the matrix spike
recovery is considered to be an anomalous occurrence. The percent recovery of mercury
in EB-4 (129 percent) was greater than the upper control limit (123 percent). The percent
recoveries of iron in MW-I-1 (1,100 and 1,000 percent) were greater than the upper
control limit (138 percent). The antimony RPD value calculated from the MS/MSD
analyses of FB-2 (33 percent) was greater than the upper control limit (16 percent) for

3duplicate analyses; however, the MS/MSD percent recoveries (59 and 83 percent) were... ... t., .. .. IAA* ~ ~ ~ ~ U wi1ntecnrllmt 410 percent). A post-digestion spike anaiy-sis was frmd
and no matrix interference.from the sample was documented; therefore, the cause of
variability in the spike analyses is unknown. Because antimony was not detected in theIsamples submitted and the spike results were acceptable, the RPD result is not considered
to have any impact on the analytical data. One spiked sample analysis was conducted. All
percent recoveries were within the control limits except for manganese (128 percent),
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TABLE F-17. LABORATORY QUALITY CONITROL SUMMARY: MS/MSD-METALS (GROUNDWATER SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

IAccuracy Precision

-MS Percent %R %R %R MSD RPD RPD
*Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

* Parameter(Units) Analyses Range(s) Limits AnaLyses* Analyses* Analyses RPD Limits Analyses* Analyses*

TRACE METALSI Antimony 2 59.4-83.2 40-150 2 0 1 33.4 16 0 1
Arsenic 6 87.7-100.0 57-131 6 0 3 0.0-7 7 3 0
Beryllium 2 98.4-107.6 73-116 2 0 1 8.9 29 1 0
Cadmium 2 100-105.4 66-123 2 0 1 5.3 5 0 1I Chromium 2 98.8-100.4 67-127 2 0 1 1.6 6 1 0
Copper 2 99.4-101.6 65-122 2 0 1 2.2 7 1 0
Iron 2 1018.8-1064.8 43-138 0 2 1 4.4 23 1 0
Lead 6 99.2-121.5 66-124 6 0 3 1.1-15 7 2 1I Manganese 2 218.*0-256.0 -- - 1 16.0 20 1 0
Mercury 2 123.0-129.0 79-123 1 1 1 4.8 5 1 0
Nickel 2 96.2-99.6 66-125 2 0 1 3.5 5 1 0
Seleniumn 2 107.5-110.0 66-131 2 0 1 2.3 7 1 0
Silver 2 14.8-95.6 77-120 1 1 1 159.6 7 0 1I halliui 2 90.4-94.4 40-150 2 0 1 4.3 9 1 0
Zinc 2 96.2-97.2 64-127 2 0 1 1.0 6 1 0

*Acceptable and unacceptable are based on control limits only.

F-3



I

I which was slightly greater than the upper control limit (117 percent). This result is most
likely due to an insufficient concentration of manganese added to the sample, since
manganese was detected in the unspiked sample at a concentration of 2,125 p-g/L, yet only
100 pgg/L was added to the sample. This result is not considered to be significant or to
negatively impact the other sample results. Two LCS analyses were conducted. All
percent recoveries were within the limits set by the EPA. One ICP (initial and final) and
one GFAA CRDL verification standard were analyzed. Although the EPA has not estab-
lished control limits for this QC check analysis, any positive recovery greater than zero is
considered acceptable. The lowest percent recovery reported from the CRDL analyses
was 67 percent for chromium, and the highest percent recovery was 610 percent for lead.
Volatile Organic Compounds/VOCs - Summaries of the quality controls checks
for volatile organic compounds in groundwater samples are given in Table F-18 and F-19.
All groundwater, surface water, and field QC blank samples were analyzed within the
14-day holding time. All GCIMS tuning and mass calibration criteria were met. All initial
calibration SPCC and CCC criteriawere met. The relative response factors for all com-
pounds were greater than 0.05, and all percent RSD values wexe less than 30. All continu-
ing calibration SPCC and CCC criteria were met; however, the percent differences of the
following compounds were greater than 25 in one or more continuing calibration verifica-
tion analyses: chloromethane, bromomethane, chloroethane, carbon disulfide, 1,2-
dichloroethene, carbon tetrachloride, trichloroethene, xylene, acetone, tetrachloroethane,
vinyl acetate, bromodichloromethane, dibromochloromethane, cis-l,3-dichloropropene,
bromoform, methyl isopropyl ketone, tetrachloroethene, and styrene. No corrective action
was taken since all SPCC and CCC criteria were met. Ten method blanks were analyzed in
association with the water samples collected at SDANG. Methylene chloride was detected
at a concentration of 1 pxg/L in the method blank associated with EB-12, EB-13, EB-14,
and FB-2. Methylene chloride was also detected in each of the four field QC blanks at a
concentration of 2 pgg/L. These results were flagged with a "B" to indicate the method
blank results. No corrective action was conducted as a result since the concentration
detected in the method blank was less than five times the CRDL. All surrogate recovery
criteria were met. All percent recoveries and RPD values calculated from the four
MS/MSD analyses were within the control limits for this method.
Semivolatile Organic Compounds/SVOCs - Tables F-20 and F-21 present the
results of the laboratory quality control data in groundwater. EB-12, EB-13, EB-14,
FB-2, MW-I-1, and MW-I-4 were extracted 8 to 11 days after the date of collection,
exceeding the contract-required holding time by 1 to 3 days. All other holding times were
met. All tuning and mass calibration criteria were met. All initial calibration SPCC and
CCC criteria were met. In addition, the 1RF and percent RSD criteria for all target com-
pounds were greater than 0.05 and less than 30 percent, respectively. All continuing
calibration SPCC and CCC criteria were met. The percent differences of the following
compounds were greater than 25 in one or more continuing calibration analyses: bis(2-
chloroisopropyl)ether, 3,3'-dichlorobenzidine, bis(2-ethylhexyl)phthlate, indeno(1,2,3-
cd)pyrene, dibenzo(a,h)anthracene, benzyl alcohol, 4-chloroaniline, hexachloropen-
tadiene, n-nitroso-di-n-propylamine, benzoic acid, 4-nitroaniline, hexachlorobutadiene,
2,4,6-tribromophenol, bis(2-chloroethylvinyl)ether, 2,4-dinitrophenol, aniline, and
benzo(g,h,i)perylene. No corrective action was taken since all SPCC and CCC criteria
were met. Ten method blanks were analyzed. No interferents were detected for except

* bis(2-ethylhexyl)phthlate (2 ig/L) ir the method blanki associated Withl M l--",
MW-I-11, and MW-1-12DUP. No corrective action was taken since this concentration is
less than the five times the CRDL. Surrogate recoveries in 33 water samples were outside3 the control limits in the original analysis. All samples were re-analyzed. One or more

I
F-38I



I
I
U
I
I
I

TABLE F-18. LABORATORY QUALITY CONTROL SUMMARY: MS/MSD-VOLATILE ORGANIC (GROUNDWATER SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision

MS Percent %R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.Unaccept

Parameter(Units) Analyses Ranges Limits AnaLyses* Analyses* Analyses RPD Limits Analyses* Analyses*

SW Method 8240
Volatile Organics

Benzene 8 104-116 76-127 8 0 . 4 0-3 11 4 0
ChLorobenzene 8 85-111 75-130 8 0 4 1-3 13 4 0
1,1-DichLoroethene 8 88-127 61-145 8 0 4 0-5 14 4 0
Toluene 8 88-111 76-125 8 0 4 0-3 13 4 0
Trichloroethene 8 76-118 71-120 8 0 4 0-5 14 4 0
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TABLE F-20. LABORATORY QUALITY CONTROL SUMMARY: MS/MSO-SEMIVOLATILE ORGANIC (GROUNDWATER SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision

MS Range %R MSD Range RPD RPD
Total No. Percent Control No.Accept No.Unaccept Total No. Percent RPD No.Accept No.Unaccept

Parameter(Units) Analyses Recovery Limits AnaLyses* Analyses* Analyses RPD Limits AnaLyses* AnaLyses*

SW Method 3510/8270I Extractable Organics

Acenaphthene 8 67-89 46-118 8 0 4 4-9 31 4 0
4-Chloro-3-methytlphenot 8 43-85 23-97 8 0 4 3-35 42 4 0
2-ChLorophenoL 8 55-89 27-123 8 0 4 1-21 40 4 0
1,4-DichLorobenzene 8 58-91 36-97 8 0 4 0-11 28 4 0
2,4-Dinitrototuene 8 64-81 24-96 8 0 4 0-4 38 4 0
4-Nitrophenot 8 26-59 10-80 8 0 4 3-13 50 4 0

N-Nitroso-di-n-propytamine 8 64-98 41-116 8 0 4 0-9 38 4 0
Pentachiorophenot 8 67-78 9-103 8 0 4 1-4 50 4 0
Phenol 8 30-58 12-89 8 0 4 0-9 42 4 0

Pyrene 8 76-109 26-127 8 0 4 2-10 31 4 0
1,2,4-Trichtorobenzene 8 63-97 39-98 8 0 4 2-10 28 4 0I *Acceptable and unacceptable are based on control Limits only.
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TABLE F-21. LABORATORY QUALITY CONTROL SUMMARY: SURROGATE RECOVERY - SEMIVOLATILE ORGANIC COMPOUNDS (GROUNDWATER SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

I 'Percent
Total Percent Recovery
Number Recovery Control No.Accept No.Unaccept

Parameter (Units) AnaLyses Ranges Limits Analyses Analyses
SW Method 3550/8270
ExtractabLe Organics

Azobenzene - dlO 23 61-86 49-123 23 0
2-Bromophenot 81 1-78 28-119 20 3
2-FLuorobiphenyt 88 51-92 43-116 88 0
2-Fluorophenot 88 0-73 21-100 49 39
Nitrobenzene - d5 88 49-98 35-114 88 0
Phenol - d5 88 0-55 10-94 57 31
p-Terphenyt - d14 88 28-93 33-141 87 1
2,4,6-Tribromophenot 88 2-88 10-123 84 4

*Acceptable and unacceptable are based on control limits only.

I
I
I
U

I
I
3F-4 2



I

I surrogate recoveries remained outside the control limits in 18 samples due to matrix
interference by CLP definition. MS/MSD analyses were conducted on four water
samples. All percent recoveries and RPD values were within the CLP control limits.

Total Petroleum Hydrocarbons and Miscellaneous Inorganics - Table F-22
presents the results of the laboratory quality control data for total petroleum hydrocarbons

* in groundwater. Fifty-five groundwater, surface water, and field QC blank samples were
submitted for TPH analysis. Thirty-six of these samples were extracted and analyzed
outside the 28-day holding time. Twelve samples were extracted 5 days after the holding
time, 13 samples after 6 days, 2 samples after 8 days, 2 samples after 12 days, 1 sample
after 19 days, 4 samples after 21 days, 1 sample after 25 days, and 1 sample after 26
days. In all cases, the samples were analyzed on the same days that they were extracted to
minimize any further deterioration due to sample holding considerations. All initial and
continuing calibration verification analyses were within control limits. In addition, no
interferents were detected in the associated initial and continuing calibration blanks. Four
procedural (method) blanks were analyzed in association with the water samples collected
at SDANG. TPH was detected in two procedural blanks at concentrations (1.1 and 0.7
mg/L) less than three times the method detection limit. MS/MSD analyses were conducted
on five groundwater and field QC blank samples (MW-1-14, MW3-2, FB-2, FB-3, and
GWI-1 1). All percent recoveries and RPD values calculated were within the internal labo-
ratory control limits (74 to 126 percent). Three blank spike analyses were conducted. All
recoveries (110 to 117 percent) were within the 75 to 125 percent control limit. Duplicate
analyses were conducted on 2 samples, MW-1-14 and FB-2. TPH was undetected in both
samples; therefore, a quantitative assessment of analytical precision cannot be made.
Qualitatively, laboratory precision appears to be in control with two duplicate nonde-
tectable values. Two groundwater samples (MW-i-i and MW-1-3) were analyzed for
common anions (i.e., nitrate, chloride, and sulfate), total alkalinity, TDS, and TSS. The
recommended holding time for TDS and TSS analyses (7 days) was exceeded on MW-1-3
(21 and 16 days. respectively). The recommended holding time (14 days) for alkalinity
was also exceed for this sample (28 days). The recommended holding time (28 days for
chloride and sulfate analysis and 48 hours for nitrate analysis) for common anion analysis
was exceeded for MW-I-1 and MW-1-3 30 days). The sulfate and chloride results are
not considered to have been affected by the length of time the samples were held before
analysis; however, analyses that are very sensitive to changes in pH and exposure to air
will be significantly affected by the length of time these samples are held before analysis.
Therefore, all analytical data from the nitrate, alkalinity, and residue analyses should be
considered lower estimates. All other QC check analyses (i.e., calibration verification,
method blank, matrix spike, duplicate analyses) for residue, common anions, and alkalin-
ity analyses were within control limits.
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TABLE F-22. LABORATORY QUALITY CONTROL SUM4ARY: NS/NSD-TPH (GROUNDWATER SAMPLES)
AT SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

Accuracy Precision

MS Percent %R %R %R MSD RPD RPD
Total No. Recovery Control No.Accept No.Unaccept Total No. Range RPD No.Accept No.UnacceptParameter(Units) Analyses Range(s) Limits Analyses* AnaLyses* Analyses RPD Limits Analyses* AnaLyses*

PH 10 89-118 74-126 10 0 5 0-6 11 5 0

*Acceptable and unacceptable are based on control Limits only.
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i DATA QUALIFIERS USED ON TABLES FOR SOUTH DAKOTA AIR NATIONAL
GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTAU

Information concerning abbreviations found on data tables can
I be found here.

* These samples were collected in January and filtered in the
field. The units were reported as mg/L rather than Ag/L; for
the sake of consistency, the units were changed to pg/L. The
following detection limits also changed: iron (0.01 mg/L)
and manganese (0.001 mg/L). If lead was not detected at the
ICP detection limit, then GFAA was used to achieve the lower
limit to further analyze the samples.

** These samples were collected unfiltered in January. The
following detection limits changed: sodium (0.5 mg/L), calcium
(0.5 mg/L), and magnesium (0.5 mg/L).

ND This compound/parameter was not detected at or above the
detection level.

NT This compound/parameter was not analyzed in the respective
sampling round.

(B) Compound was detected in the associated method blank.

i (CC) Continuing calibration verification relative response factor
outside control limits.

I (D) Dilution analysis. This flag is associated with the (E) flag.

(E) The analysis was performed and the concentration exceeds the
calibration range of the gas chromatograph/mass spectrometer.
If one or more of the TCL's is above the detection level, the
sample or extract must be reanalyzed for all of the
appropriate TCL's. If dilution causes results from the firstanalysis to be below the detection level, both analyses would

be reported.

i (EB) Compound/parameter was also detected in the associated equipment
blank.

i (EH) The extraction holding time was exceeded for the respective
sample.

i (FB) Compound/parameter was also detected in the associated field
blank.

(I) The ICP interference check sample percent recovery exceeded the
control limits in this instance.

(H) The CLP holding time was exceeded for this compound/element.

i (IC) The initial calibration verification relative response factor
was outside the normal control limits.
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I (J) Estimated value. This flag is used when the mass spectral data
indicates the presence of an analyte but the result is below
the sample quantitation level.

(JB) Indicates that the compound/element was detected in the associated
method blank but was at a quantitation level below the normal
detection level. This is also an estimation of the true
result.

(JX) A combination of (J) and (X), the compound/element in question
coeluted but at a level lower than the minimum level of detection.

(MD) MS/MSD RPD was outside the established control limits for this
analyte.

(RE) Laboratory re-extractions were performed when questionable3 results need further justification.

(S) The surrogate recovery was below the minimum control limits.

I (T) The analyte in question was found to coelute from the gas
chromatographic column with a similar analyte also noted. The
instrument was not able to effectively separate these two
constituents ind normally reflects a similar, if not equal,
level of conzamination.

I (TB) Compound or element also detected in the associated trip blank.

(U) Indicates the compound was analyzed but not detected.

I (X) Same as (T) but was used in a different round of analysis with
similar results.

I MWx-y Site x at Monitoring well y (groundwater sample collected
in May).

GWx-y Site x at Monitoring well y (groundwater sample collected
in Jan/Jul).

SW-x Surface water sample collected at Location x.

MWx-y-z Site x at Monitoring well y and Depth z(feet) (soil sample).

I Bx-y-z Site x at Soil boring y'and Depth z(feet) (background soil
sample).

* BKx-y Background soil sample.

FB-x Field blank.

EB-x Equipment blank.

TB-x Trip blank.

QA-x Quality assurance samples.
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EMTSFRTBESF2IOF2

ENDN-TotlSuOpeTABLES F2 olids

ICS -Interference Check~ Sample
TCL - Target Compound List
RRF - Relative Response Factors
SPCC - System Perforiftance Check Compguno
%RSD - Percent *Relative Standard Deviation
%D -Percent Difference
ICV Initjial.Calibr~tion Verifipation*
CCV -Continuing Calj bration Ve~ific~t:*on
CRDL -Contract Required Detection Limit
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1
TABLE F-27. LAUCKS TESTING LABORATORY METHOD SUMMARY FOR3SOUTH DAKOTA AIR NATIONAL GUARD, JOE FOSS FIELD, SIOUX FALLS, SOUTH DAKOTA

LX WMl: A modification of method SW 3010. The volume is
reduced once during digestion and diluted back up
to ten times less than the starting volume. Both
are HN03 and HCI digestions.

LX WMlB: A modification of Method SW 3005. The volume is
reduced once during digestion and diluted back up
to ten times less than the starting volume. Both3 are HNO3 and HCl digestions.

LX WM2: A modification of Method SW 3020. The volume is
reduced once during digestion with HNO3 and H202 and
diluted back to starting volume.

LX WM3 A&B: Modifications of SM 303E. Some of the volumes of
reagents vary from SM, KI is used rather than NaI
and Laucks uses preserved, not digested, sample.

LX WM4: A modification of Method SW 7470. Some of the
volumes of reagents vary from the SW method.

LX SMi A modification of Method SW 3050. Laucks uses

LX SM2: samples which have been dried at 105 degrees C
rather than as-recieved samples; some of the volumes
of reagents vary; and digestion times vary.

LX SM3 A&B: Modifications of Methods SW 7061 and SW 7741.Laucks digests the dried sample directly, rather
than digesting an aliquot of a previous digest.

LX SM4: A modification of Method SW 7471. Laucks uses a
larger sample size and some of the volumes of
reagents vary.

U LX EP3: A modification of Method SW 3010. The volume is
reduced once during digestion and by a lesser amount
than in SW 3010. Both are HNO3 and HCI digestions.

LX EP4: A modification of Method SW 7470. Some of the
volumes of reagents vary from the SW method.

I LX SB9: This is a method for determination of Total Organic
Carbon in a soil or sediment sample, adapted from
the Puget Sound Estuary Program protocols (Tetra
Tech).

Note: Test results for dissolved metals derive from
analyses performed on sample aliquots which filtered
in the field during sampling.

l
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i

I AQUIFER TEST ANALYSIS

3 INTRODUCTION

An aquifer test was performed at Joe Foss Field in July, 1989. The
purpose of this test was to accurately define the properties of the
surficial aquifer underlying Site 1 - Underground Fuel Storage
Area. Figure 1 illustrates the configuration of the test and
observation wells and gives the applicable physical data of the3 aquifer and the test wells.

Preliminary calculations (Table 1) were performed to predict the
impact of the aquifer system characteristics under specified
testing parameters. The effects of the following items were
estimated:

* 1) Production well storage

2) Partial penetration of test wells with aquifer
stratification

3) Water table decline with delayed gravity yield

These calculations showed that item 1 was neglible given the
specified testing parameters. The effect of item 2 was limited to
early drawdown data from the pumping well and would not effect the
more important observation well data. The effect of item 3 had to
be corrected for early time drawdown data within the observation
wells.

The effects of municipal well pumpage or aquifer system boundaries

(Big Sioux River, Diversion Channel, pinching out of aquifer to the
south) were not assessed during this aquifer testing. As can be
derived by the calculation in Table 1, over 8 days of pumping would1have been necessary under the specified test parameters to begin
noticing their effects on test data.

3 Prior to testing, antecedent water level trends were monitored for
a 24 hour period. No significant trends were noted during this
monitoring which would effect test results.

I Tests were performed throughout a 4 day period commencing July 27,
1989. Equipment and flow rates were constantly monitored to ensure
the maintenance of the defined testing parameters. Water levels
were recorded using a Hermit data logger fitted with low range
transducers capable of detecting head changes of less than 0.02
feet.

The drawdown vs. time results for only one test and well are
presented in Figure 2. The first step in the analysis was to plot
these results on logarithmically scaled graph paper. The pumping
well data proved to be unusable which is often the case due to
turbulance within the well. Plotted data was then matched to a
type curve developed by Theis (1935) and the match points of the

I G-1



7 TEST SPECIFICATIONS:
Approximately Q Q=Pumiping Rue =80 gp

900 fect to Duration = 36 hours

/ All Wells ame:
/ 4 inch I.D. and

screened 10 feet

1 / 0

N 7'Underground Storage Tanks

3 Observation Well

I Observation Well

TI.Test onigraio

0204 80South Dakota Air National Guard
0__2040_80 Joe Foss Field, Sioux Falls, SD
Scal Feet Figure: G-1 Project: 1-827-03-769-22
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I
U
g TABLE 1. ASSESSMENT OF AQUIFER EFFECTS ON PUMP TEST DATA

Effect of well storage:

ts = time after pumping beyond which well = 1 min.
storage has minimal effect

Effect of Well Partial Penetration:

rp distance from production well beyond 42 ft.
which partial penetration impacts are
negligible

Effect of Wattr Table Decline with Delayed Gravity Yield:

td = time after pumping beyond which delayed = 91 min.
gravity yield is negligible.

Time of Pumping Until Boundary Effects are Encountered:

ti = test duration which must be exceeded = 8.24 days
for boundary effects to be clear

where:
rw.= production well effective radius = 0.5 ft.
rc = pump-column pipe radius = 0.125 ft.
T = aquifer transmissivity = 86500 gpd/ft.

& = aquifer thickness = 20 ft.
Ph = aquifer horizontal K = 4500 gpd/ft'
Pv = aquifer vertical K = 2250 gpd/ft'
Sy = specific yield = 0.19
ri = distance from observation well to = 1000 ft.

boundary image well

G
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I

two curves recorded. Using these match points and the testing
parameters, values of Transmissivity (T) and Storativity (S) were
calculated using the equations presented in Table 2.

Values of T and S were 86,500 gpd/ft and 0.19, respectively. These
values varied by no more than 5% between the different tests
performed.
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I TABLE 2

Transmissivity and storativity calculations using the modified Theis (1935)

non-equitibriun welt equa ions:

T = 114.6 Q-W(u) Where:
W(u) 1 = a welt function derived

s from an exponential integral
and is resultant from the

= 114.6 • 80 gal/min 1 curve matching technique

0.106 0 = 80 gpm= test pumping rate

= 86,500 gpd/ft s = 0.106 drawdown derived from
the curve matching technique
* Computer derived

s = u.T't Where:
u = 0.01 = computer derived match

1.87r0 point of overlain curves

= 0.01 • 86,500 , 2.18 T = 86.5 = Transmissivity
(from above calcuLations)

1.87 -(73P2
t = 2.18 = time derived from

= 0.19 curve matching technique
* Computer derived

r = 73 = radial distance
of observation welts to
test welt.
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U APPENDIX H
PUBLIC HEALTH RISK EVALUATION PROCESS

U H.1 INTRODUCTION

Risk Assessment is an essential component of the Remedial Investigation/Feasibility Study
(RI/FS) process at hazardous waste sites. The Comprehensive Environmental Response,

Compensation, and Liability Act of 1980 (CERCLA) and the National Contingency Plan (NCP)

require that actions selected to remedy hazardous waste sites be protective of human health and the

environment. An overview of risk assessment in the RI/F3 process is presented in the NCP and in

the U.S. Environmental Protection Agency (EPA) manual, Guidance for Conducting Remedial

Investigations and Feasibility Studies Under CERCLA (USEPA 1988b). A baseline risk

assessment is conducted as part of the RI to assess site conditions in the absence of remedial

actions. As part of the FS process, risk assessment is used to evaluate the acceptability of

proposed reinedial actions and as a tool in the development of remediation objectives (target

cleanup levels).

3 The public health risk evaluation a, the South Dakota Air National Guard (SDANG) Base at

Joe Foss Field examines the presence and release of chemicals from the sites under investigation,5 the observed levels of the compounds in the environment, the potential routes of exposure to

human receptors, and the likelihood of adverse health effects following contact with contaminated

environmental media. A detailed overview of the assessment methods used is presented in the

following discussion. The focus of this evaluation is not an absolute assessment of the risks of
exposure to the chemicals present at the sites under investigation. Rather, this evaluation is an3 appraisal of the relative magnitude of anticipated health problems that may be associated with
exposure to chemicals detected at the site. The intention is to determine if there is a significant5 threat to human health and to assess the need for further site remediation.

H.2 OVERVIEW OF METHODS

The general approach to public health risk evaluation of exposure to chemical contaminants

has been well established. The National Research Council prepared a comprehensive overview of

the structure of this assessment (NRC 1983) that has become the foundation for subsequent EPA

guidance. The Human Health Evaluation Manual and the Environmental Evaluation Manual

(USEPA 1989ab) provide a detailed presentation of the risk assessment process. These

documents are the Agency's key guidance on risk assessment under the Superfund Program. As5 specified by EPA, the public health evaluation process may be divided into four fundamental

component analyses: 1) data evaluation and hazard identification, 2) exposure assessment, 3)

I
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1 toxicity or hazard assessment, and 4) risk characterization. These analyses are briefly described in

the following discussion.

H.2.1 Data Evaluation and Hazard Identification

The first step in the risk assessment process is to obtain and evaluate all available data on

contaminants present at the sites under investigation. The objective is to organize the data into a3 form appropriate for the baseline risk assessmen. Once the preliminary data set has been obtained
and sorted by environmental medium, the following evaluation steps should be completed:

1 * Evaluate the analytical methods used to determine if results are appropriate for use in
quantitative risk assessment3 * Evaluate the quality of data with respect to sample quantitation and detection limits

- Examine laboratory qualifiers assigned to monitoring data and evaluate potential quality
assurance/quality control (QA/QC) problems3 * Evaluate the quality of data with respect to blanks and tentatively identified compounds

* Summarize information on background concentrations of chemicals and compare with
observed levels of site-related contaminationI Identify chemicals of potential concern: develop a data set that may be appropriately used
in the risk assessment process

* Limit further, if appiopriate, the number of chemicals to be used as the subject of the risk
assessment process.

I From the full listing of all chemicals identified at a waste site or facility, a subset is identified

that is of sufficient quality to be used in risk assessment. It may be impractical to evaluate all3 chemicals that have passed through QA/QC review. Representative "highest risk" compounds may
be selected on the basis of 1) quantities present at the site; 2) extent of environmental3 contamination, toxicity, or hazardousness; and 3) mobility and persistence of the chemical in the
environment. This final step is specified as optional by EPA, and does not improve the quality or
accuracy of the risk assessment. The step is suggested as a device for facilitating the risk

assessment process when time and resources prohibit the evaluation of the full (and often complex)
data set.

H.2.2 Exposure Assessment

i H.2.2.1 General Approach

The objectives of the exposure assessment are to 1) delineate exposure pathways; 2) identify

receptors at maximum risk; and 3) measure or estimate for each receptor the intensity, duration,

and frequency of the exposure. Critical to the exposure assessment is a quantification of the

I
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I releases of contaminants of concern to each environmental medium (from all sources at the waste
site) and an assessment of the transport and transformatiofi of the subject compounds. The results

of these analyses provide data on the magnitude and extent of contamination. Both monitoring data

and environmental transport modeling typically are used in the exposure assessment.

In a public health risk assessment of hazardous waste sites, exposure pathways that may be3 identified include ingestion of contaminated groundwater or surface water, ingestion of soil or
inhalation of contaminated soil particulates, dermal contact with contaminated soil or water, and
inhalation of volatile compounds. The ingestion pathway is the exposure route of primary concern

in the assessment of waste sites at SDANG. Dose estimates (in mg/kg/day) are developed for each
chemical of concern. Estimates of dose arc needed in the risk characterization and are generally

I determined as follows:

Dose = C x CR x EFD x ABS
BW x AT (1)

where:3e C Chemical concentration in the environmental medium under evaluation

CR = Contact rate; the amount of contaminated medium contacted per unit time or
event

EFD = Exposure frequency and duration; how long and how often exposure occurs
ABS = Absorption factor

BW = Body weight; the average over the exposure period
and3 AT = Averaging time; the period over which exposure is averaged.

Equation (1) is used to derive estimates of subchronic or chronic dose (lifetime assumed to be

70 years). The chronic dose estimate based on mean concentrations in environmental samples
(arithmetic mean) was used as the basis of the risk characterization at all sites under investigation.

H.2.2.2 Comparison with Applicable or Relevant and Appropriate Requirements

3 Once the baseline concentrations of subject chemicals have been determined at the waste

sites, these levels are compared to applicable or relevant and appropriate requirements (ARARs).

CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986 requires the

selection of remedial actions at Superfund hazardous waste sites that are protective of human health
and the environment, cost-effective, and technologically and administratively feasible. Section 121

of CERCLA specifies that response action must be undertaken in compliance with ARARs
established in Federal and State environmental laws.

HH-3.
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In the revised NCP (USEPA 1988c) and CERCLA Compliance With Other Laws Manual

I (USEPA 1988), several different types of requirements are identified with which Superfund

remedial actions must comply: 1) ambient or chemical-specific requirements, 2) action-specific

requirements, and 3) location-specific requirements. Because situations at CERCLA sites vary
widely, EPA cannot categorically specify requirements that will be ARARs for every National
Priority List site. ARARs can onl, be identified on a site-specific basis (i.e., established in3 connection with the characteristics of the particular site, the chemicals present at the site, and the
remedial alternatives suggested by the circumstances of the site).

I EPA has specified that the different ARARs that may apply to a site and its remediation

should be identified and considered at several points in the remedial planning process (USEPA
1987), as delineated below:

I During scoping of the RI/FS, chemical- and location-specific ARARs may be identified on
a preliminary basis.

" During the site characterization phase of the RI when the baseline public health evaluation
is conducted to assess the risk at a given site, the chemical-specific ARARs and advisories
and location-specific ARARs are identified more comprehensively and used to help
determine cleanup objectives.

I During the development of remedial alternatives in the FS, action-specific ARARs are
identified for each proposed remedial alternative and are considered along with other
ARARs and advisories.

* During the detailed analysis of alternatives, all ARARs for each proposed remedial action
must be examined to establish the appropriate level of protection and to comply with other
environmental laws.

I In selecting the most appropriate alternative, the remedial action chosen must be able to
attain all ARARs, unless one of the six statutory waivers is invoked.

i During remedial design, the technical specifications of construction must comply with
appropriate ARARs (primarily action-specific).

3 In the RI/FS process, the evaluation of remedial alternatives must consider effectiveness,

implementability, and cost. Within the context of the effectiveness evaluation, chemical-specific

ARARs assume major significance. Each alternative is evaluated with regard to effectiveness in

protecting human health and the environment. Effectiveness criteria include protectiveness and the
m envisioned reduction of toxicity, mobility, or volume through treatment.

According to the guidance presented in the revised NCP, protectiveness (i.e., the ability to3 protect human health and the environment) means that a given remedial alternative meets or exceeds

ARARs or other risk-based levels established through a risk assessment when ARARs do not exist

I
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or are waived. In the NCP and in the guidance manual on CERCLA compliance with other laws
I (USEPA 1988c, USEPA 1988a, USEPA 1989d), EPA specifies that when ARARs are not

available for a given chemical or where such ARARs are not sufficient to be protective, health
advisory levels should be identified or developed to ensure that a remedy is protective. For
carcinogenic effects, these health advisory or cleanup levels are to be selected such that the total
risk of all contaminants falls within the acceptable range of 10-4 to 10-7.Although the 10-6 risk3 level is identified by EPA as a "point of departure" in evaluating the results of risk assessment, the
revised NCP clearly indicates that the 10-4 level is the upper bound of the acceptable range
(USEPA 1988c). In cases where noncarcinogenic effects are a concern, EPA specifies that cleanup

should be based on acceptable levels of exposure, as determined by the EPA reference doses
(RfDs), taking into account the effects of multiple contarrinants and multiple exposure pathways at
the site.

3 Therefore, chemical-specific ARARs serve two primary purposes: 1) requirements that must
be met by a selected remedial alternative (unless a waiver is obtained) and 2) as a basis for3 establishing appropriate cleanup levels. The public health risk assessment of a given remedial
action alternative characterizes the actual risk of exposure of human receptors to contaminants
iinder investigation. For carcinogens, risk characterization yields a probable estimate of the

additional lifetime risk of cancer in the exposed individual or the incidence of new cases of cancer
in populations. For noncarcinogens, exposure levels or doses for all subject compounds are3 evaluated to determine levels or doses if these exceed EPA RfDs. When an ARAR is available for
all subject compounds of concern and the ARARs are determined to be protective, these3 requirements become the chemical-specific cleanup goals. As noted previously, however, when
ARARs are found not to be protective or are not available, the results of the risk assessment (i.e.,3 health advisory levels) are used to establish the more stringent target cleanup goals.

Thus, the requirement that a remedial alternative meet chemical-specific ARARs does not
ensure that the proposed alternative is protective and thereby potentially acceptable. This can be
determined only by 1) evaluating the combined carcinogenic risk associated with the ARAR limits

Sfor all chemicals at a given site (assuming additivity of effect in the absence of data on synergism

or antagonism), 2) establishing that ARARs do not exceed EPA RfDs for noncarcinogenic effects
and ar sufficiently protective when multiple chemicals are present, 3) determining whether

environmental effects in addition to human health considerations are adequately addressed by the
ARARs, and 4) evaluating whether the ARARs adequately cover all significant pathways of human
exposure identified in the baseline risk assessment. The EPA Human Healtn Evaluation Manual
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u (USEPA 1989a) provides guidance on evaluating multiple exposure to chemicals (carcinogenic and

noncarcinogenic effects) and on establishing acceptable exposure levels when no ARARs exist.

H.2.3 Toxicity Assessment

The objectives of the toxicity or hazard assessment are to evaluate the inherent toxicity of the
compounds under investigation and to identify and select toxicological measures for use in3 evaluating the significance of the exposure. When developing these toxicological measures,

available dose-response data are reviewed on the adverse effects to human and nonhuman
receptors. Dose-response assessments for noncarcinogens provide an estimate of the no-

observable-adverse-effect level (NOAEL) or lowest-observable-adverse-effect level (LOAEL). For
carcinogenic compounds, the dose-response assessment yields estimates of probability or range of
probabilities under which a carcinogenic effect will occur at a specified level of exposure.

3 In conducting an assessment of risk of exposure to chemicals released from waste sites,
several toxicity measures of importance may be identified:

U • RfDs for oral exposure - Acceptable intake values for subchronic and chronic exposure
(noncarcinogenic effects)

• RfDs for inhalation exposure - Acceptable intake values for subchronic and chronic
exposure (noncarcinogenic effects)

• Carcinogenic potency factors for oral exposure
* Carcinogenic potency factors for inhalation exposure.

3 The RfDs and potency factors for oral exposure are the toxicity measures needed in the
assessment for SDANG. Long-term (i.e., chronic) exposure and health risk is the focus of the

Ievaluation at all sites.

The primary sources of information for these data are the Integrated Risk Information System

(IRIS) data base and the EPA Office of Research and Development (ORD) Health Effects
Assessment Summary Tables (USEPA 1989c). The IRIS is a computer-housed catalog of EPA3 risk assessment and risk management information for chemical substances. Data in the IRIS
system is regularly reviewed and updated by EPA. The Superfund Public Health Evaluation

* Manual (1986a) is used as a se~ond-r source of information only.

H
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I H.2.4 Risk Characterization

The last step in the baseline public health evaluation is risk characterization. This is the

process of integrating the results of the exposure and hazard (toxicity) assessment (i.e., of
comparing estimates of dose with appropriate toxicological endpoints to determine the likelihood of
adverse effects in exposed populations). It is common practice to consider risk characterization
separately for carcinogenic and noncarcinogenic effects because of a fundamental difference in the3 way organisms typically respond following exposure to carcinogenic or noncarcinogenic agents.
For noncarcinogenic effects, toxicologists recognize the existence of a threshold of exposure below
which there is only a very small likelihood of adverse health impacts in an exposed individual.

Exposure to carcinogenic compounds, however, is not thought to be characterized by the existence
of a threshold. Rather, all levels of exposure are considered to carry a risk of adverse effect.

The procedure for calculating risk associated with exposure to carcinogenic compounds hasN been established by EPA (USEPA 1986b,c; UESPA 1989a). A nonthreshold, dose-response
model is used to calculate a carcinogenic potency factor (which mathematically is the slope of the
dose-response curve) for each chemical. To derive an estimate of risk, the carcinogenic potency

factor (ql* - defined in the following equation) is then multiplied by the estimated chronic daily
I dose experienced by the exposed individual:

R=Dxql* (2)

I where:
D = Chronic daily dose (mg/kg body weight/day)

a ql* = 95% upper-bound estimate of the slope of the dose-response curve [(mg/kg
body weight/day)- 1].I

R is an explicit estimate of excess lifetime risk having a value between 0 and 1 and expresses3 the additional probability that an individual will develop cancer over a lifetime of exposure at the
specified dose level. In evaluating risk of exposure to more than one carcinogen, the risk measure
(R) for each compound may be summed (in the absence of information on antagonistic or

synergistic effects) to provide an overall estimate of total carcinogenic risk (USEPA 1986a,b).
This is conducted for each source of environmental release, associated exposure pathway, and

* receptor group at risk of exposure. Population risks are derived by multiplying the overall risk
level (summed for all subject chemicals) by the number of people exposed. This would yield a

S measure of the additional incidence of developing cancer (i.e., additional number of new cases) in
the exposed population over a lifetime (i.e., 70 years) of exposure.

I
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Equation (2) is recommended only for quantifying estimated carcinogenic risk levels < 1 x
I 10-2 (USEPA 1989a). Where exposure/dose for carcinogens is high and the combined risk

exceeds 10-2, an alternate model is recommended by EPA for quantifying lifetime risk, as follows:

I R = 1-exp (-D x ql*). (3)

3 The traditionally accepted practice of evaluating exposure to noncarcinogenic compounds has
been to experimentally determine a NOAEL, then divide it by a safety factor to establish an

I acceptable human dose, for example, acceptable daily intake or RfD (USEPA 1989a). The RfD is
then compared to the average daily dose experienced by the exposed population to obtain a measure
of concern for adverse noncarcinogenic effects:

HQ = D/RfD (4)

* where:
HQ = Hazard quotient: potential for adverse noncarcinogenic effects
D = Average daily dose for subchronic or chronic exposure (mg/kg body

weight/day)

and RfD = Acceptable intake for subchronic or chronic exposure (mg/kg body weight/day).

If the HQ is greater than 1, the potential may exist for adverse noncarcinogenic effects at the
given exposure/dose level. Final guidelines for evaluating exposure to mixtures of noncarcinogens

I is presented by EPA (1986b). Essentially, this involves summing the HQs (ratios of daily
dose/RfD) for all chemicals under evaluation to form a hazard index (HI). If the sum of these
ratios (HI) is greater than 1, the potential exists for adverse noncarcinogenic effects. Under these3 circumstances, EPA recommends segregating the compounds into groups of like or common
toxicological effects and again to evaluate the potential for manifestation of the various adverse

I health effects identified.

H.3 METHODS FOR EQUILIBRIUM PARTITIONING ANALYSIS OF SOIL3 CONTAMINATION

An approach has been adopted for evaluating the potential health significance of observed
U levels of contamiAnation in subsurface soils at SDANG. An equilibrium partitioning appxoach is

adopted to estimate the concentration of site-related contaminants in soil pore water that correspond

H
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to the measured concentrations of chemicals in the soil matrix. An extremely conservative risk
estimate is then developed by projecting the potential for adverse health effects associated with

hypothetical exposure to the soil pore water. The concentration of chemicals in the aquifer beneath
the site could never exceed the projected concentrations in pore water. Given the effects of
dilution, attenuation, and transformation, the groundwater levels are likely to be orders of
magnitude less than the projected pore water concentrations.I

The relationship between the amount of a chemical absorbed on soil and the equilibrium
concentrations in soil pore water may be expressed using the Freundlich Isotherm, as follows

(Lyman 1982):

Cs = K x Cpl/n (5)

where: Cs = Concentration of a given chemical in soil (mg/kg)

Cpw = Concentration of the chemical in pore water (mg/L)

I and K = Soil-water distribution coefficient (liters/kg)

n = Constant for a given chemical.I
Equation (5) is most appropriately used for nonionizing organic, chemicals. For this class of

compounds, it is possible to express the tendency of a compound to be absorbed in terms of a
parameter Ko (the organic carbon-water equilibrium partition coefficient), which is largely

I independent of the properties of the soil itself.

K = (Ko) x (foc) (6)

* where:
Ko = Organic carbon-water equilibrium partition coefficient (liters/kg)

and foe = Fiaction of organic carbon in soil (unitless).

3 In this screening level assessment, the value of n may be approximated at unity (1.0) for the
nonionizing organic chemicals. The linear Freundlich equation may then be combined with the

* expression for the distribution coefficient (K) to yield:

Cpw = CKo x foc. (7)

I
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1 Equation (7) above is used to project the equilibrium concentration of a chemical in soil pore

water (Cpw) that would correspond to the concentration in the soil matrix. A value of 0.02 (2

percent) has been adopted as the fraction organic carbon content for soils at the Base (based on the

results of site sampling and analysis).

I
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MAMIE S. BROUWER

I EDUCATION

University of California, Berkeley: B.A., Botany, 1981
University of San Francisco: M.S. Candidate, Environmental Management

SHORT COURSES

1I 1984 Capillary Column Chromatography - Hewlett-Packard, Sunnyvale, CA
1985 Principles of Gas Chromatography - Varian Corporation, San Ramon, CA

3 SUMMARY OF EXPERIENCE

Ms. Brouwer is an Environmental Scientist with SAIC's Environmental
Technology Group in the Applied Technology Division. She has 7 years of
professional experience as an environmental analytical chemist and labora-
tory program manager.

I Ms. Brouwer's work in environmental chemistry has included developing
integrated laboratory and field Quality Assurance Project Plans for the
USAF Installation Restoration Program (IRP), IRP analytical data review,
and analytical specifications review for bids and proposals.

As a Laboratory Program Manager for Clayton Environmental Consultants in
Pleasanton, California, Ms. Brouwer served as the technical supervisor for
the laboratory's commercial clients. Her responsibilities included
communication with the project manager and laboratory staff, review of the
technical soundness of the project analysis scheme, analytical data review,
and final report preparation. Ms. Brouwer was also responsible for
proposal preparation and business development. Key clients included
chemical manufacturers, research and development facilities, and
environmental consulting firms. Two investigations were located at sites
on the National Priority List. Ms. Brouwer also has developed laboratory
analytical programs modeled after the U.S. EPA's Contract Laboratory3 Program (CLP) for nonregulatory clients.

As a Chemist II, Ms. Brouwe, served as the Senior Chemist and Gas
Chromatography Section Leader. She was responsible for the supervision of
two chemists and the operation of nine gas chromatographs. Daily
responsibilities included analyst and instrumentation scheduling,
instrument maintenance and operation, section quality assurance/quality
control, data r.iew, and method development. Volatile h.alocarbon and
aromatic hydrocarbon, organochlorine and organophosphorus pestic~je, and
petroleum hydrocarbon analyses were conducted most frequently in the3 Chromatography Section.
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As a Technician III with Engineering-Science, Inc. in Berkeley, California,
Ms. Brouwer was responsible for metals preparation and analysis using
Atomic Absorption Spectrophotometry and pesticide and herbicide sample
preparation and analysis using Gas Chromatography.

Ms. Brouwer's Master Thesis concerns the deposition of DDT and its

i metabolites in sediments located in an agricultural drain near Salinas,
California.

PROFESSIONAL AFFILIATION

I American Chemical Society

i EMPLYMENT HISTORY

Science Applications International Corporation
November, 1987 - Present

Clayton Environmental Consultants, Inc.
February, 1983 - September, 1987

5 Engineering - Science, Inc.

October, 1980 - February, 1983
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3 JOHN R. CARTER, III

, EDUCATION:

Virginia Polytechnic Institute and State University: B.S., Geophysics (1985)
Minor: Applied Engineering Mathematics

Texas Tech University: Field Study, Salida, Colorado (1985)

SUMMARY OF EXPERIENCE:

3 Mr. Carter is a staff geophysicist/geologist within the Environmental Technology
Group (ETG) of Science Applications International Corporation (SAIC). Since
joining SAIC, he has provided technical support and field management for projects
under the Department of Defense (DOD) Installation Restoration Program (IRP) as

well as the Superfund Innovative Technology Evaluation (SITE) program. Mr.
Carter also assists in the management and operation of SAIC's Equipment Service

if Center which is responsible for the allocation, tracking, and maintenance of all
equipment for ETG field projects. Mr. Carter has recently completed an eight-
hour Environmental Protection Agency (EPA) required health and safety refresher

course in addition to an SAIC health and safety course for managers and
supervisors.

Department of Defense Installation Restoration Program

5 Mr. Carter has played an active role in all phases of the Installation
Restoration Program (IRP). This program determines the degree and extent of
environmental degradation asr.;ociated with past waste handling practices. He has

assisted in the issuance of subcontractor contracts, planned and extensively
participated in field projects, and co-authored reports.

Most recently, Mr. Carter served on the field crew conducting Site Investigation
(SI) activities at Toledo AIGB, Swanton, Ohio. He was responsible for the
installation and development of all well points and assisted in a groundwater

5 probe survey.

Mr. Carter served as the supervisory field geologist/manager during the
installation of bedrock groundwater monitoring wells at the Niagara Falls ANGB,
Niagara Falls, N.Y. This position required supervision of the installation,
development, soil sampling, and all employees involved with this phase of the
project. Mr. Carter also served as the co-field manager during the groundwater
sampling of all on-base monitoring wells and was responsible for the collection

of all surface water/sediment samples.
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Mr. Carter has been a part of IRP activities at a number of installations:
Toledo ANGB, Ohio; Niagara Falls ANGB, New York; Joe Foss Field ANGB, South
Dakota; Hancock Field ANGB, New York; and McEntire ANGB, South Carolina. He has
gained the following skills from his extensive field work at these sites:
supervision of hollow stem auger, mud and air rotary drilling operations, andIsoil borings, installation of shallow/deep groundwater monitoring wells,
subsurface sampling using a standard split-spoon, Shelby tube and California ring
samplers, monitoring well development and purging, surface water/stream

discharge/flow measurements, aquifer characterization and drum sampling. Mr.
Carter has also participated int the sampling of soils, surface water, sediments
and groundwater and their handling and shipment.

Mr. Carter has also been involved in the writing of reports associated with the
IRP. His responsibilities have included: assimilation, review and analysis of
field and analytical laboratory data; assessment and characterization of
associated geologic and hydrogeologic conditions, and review and revision of IRP
documents. Currently Mr. Carter is assisting in the writing and production of

the Remedial Investigation Final Report for Joe Foss Field ANGB, South Dakota.

Superfund Innovative Technology Evaluation (SITE) Program

Mr. Carter provided support to a U.S. Environmental Protection Agency (El - SITE
project conducted in New Bedford, Massachusetts. This project dealt with the
clean-up of PCB-contaminated ocean sediments. His responsibilities included

field data assimilation and analysis. Mr. Carter also contributed technically
to the final report associated with this project.

U In addition, Mr. Carter co-manages the ETG Equipment Service Center. He assisted
in the development of a tracking system for this program and an associated data
base to maintain and ensure operation of over 200 pieces of necessary environ-

mental/safety equipment. Mr. Carter has also revised company-wide Standard 0
perating Procedures (SOP) for hazardous waste field work.I
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J. ERIC GIBSON

EDUCATION

University of Delaware, Bachelor of Science, Geology, (1984)
George Washington University, Masters Level Hydrogeology Course, (1986)

EXPERIENCE

Mr. Gibson is a Supervisory Geologist with over four years experience
conducting and managing a wide variety of hazardous waste related tasks. This
experience has encompassed all four phases of the CERCLA/SARA PA/SI/RI/FS
process and ranges from conducting Preliminary Assessments (PA) at a variety of
sites to designing and performing a multitude of Site Inspections (SI) and
Remedial Investigations (RI) to designing and implementing pilot-scale remedial
actions related to Feasibility Studies (FS). He has used this "hands-on"
experience to evaluate a number of RCRA compliance documents.

Currently, Mr. Gibson is Remedial Investigation manager at two Installation
Restoration Projects (IRP) for the Air National Guard. His responsibilities in
these investigations, which are located in Colorado and South Dakota, include
RI Work Plan development and costing; acquisition of any subcontractors;
technical and financial management of all field work; and performing and
managing the data evaluation and project report writing. In this capacity he
is also responsible for aiding in the design and implementation of remedial
actions evaluated and selected during the FS which has recently included a
pilot-scale test of the use of an air stripper at a hydrocarbon spill site on
one of the above projects.

Mr. Gibson is familiar with all aspects of investigating hazardous waste sites
and has been developed during past involvement with IRP, EPA Superfund, and
research and development projects while serving in the capacity of either RI
Manager, Field Operations Manager, or Site Geologist. This experience is broad
and varied because these studies have been conducted in a wide variety of
environmental and hydrogeologic settings including sites in Alaska, California,
Colorado, Delaware, Idaho. Illinois, Louisiana, Missouri, New Jersey, New York,
south Carolina, South Dakota, Texas, and Utah. He is experienced with a
multitude of different field data collection methods including soil gas and
groundwater probe surveys; soil boring, lysimeter, and monitoring well
installation; terrain conductivity, resistivity, magnetometer, and seismi.
refraction and reflection geophysical techniques; slug testing, and
step-drawdown and constant rate pump test aquifer testing methods; sampling a
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variety of different environmental media; and field lab analyses and on-site
gas chromatography for on-site chemical analyses. All of these methods were
employed while adhering to EPA guidelines and protocols and appropriate QA/QC
measures. He is also experienced in evaluating the data from these methods
using both conventional and computer-assisted techniques in order tocharacterize site contamination and hydrogeology.

I His knowledge and experience was recently used during bedrock well
packered-interval sampling and testing at the Stringfellow Acid Pits Superfund
Site in California. This field project was designed to provide potentiometric
head, hydrogeologic property, and chemical data which would give insight to the
flow regime within the bedrock fractures and the importance in the transport of
contamination beneath, around, and downgradient of the site. Mr. Gibson's
responsibilities, while serving as Field Operations Manager, included work plan
development, packer design, and the supervision of all site field work
including QA/QC and health and safety requirements.

He has also participated in an in-situ bioreclamation research project at a
contaminated site location on Kelly Air Force Base, Texas. This research
project was intended to enhance the microbial degradation of organic
contaminants through the controlled injection of microbe proliferating
nutrients. His responsibilities in this remedial action research project
consisted of: system operation (control and planning of the pumping and
injection rates of both circulated groundwater and microbial nutrients);
groundwater sampling; supervision of subcontractor personnel; sampling of
contaminated soils obtained by drilling equipment while employing sterile
sampling techniques; and field analysis of soil and groundwater chemical
parameters.

I Also, Mr. Gibson was previously employed by Delmarva Drilling Company of
Bridgewille, Delaware. As a member of the drilling group, he assisted with all
facets of water well installation and evaluation. His responsibilities
include: logging and installation of groundwater producing and monitoring
wells; conducting water well pumping and slug tests used in the determination
water well and aquifer parameters; recommendations concerning water well
location and design; and data interpretation.

3 Mr. Gibson was a research assistant for the Geology Department of the
University of Delaware, during the summer of 1984. In this capacity, he
assisted in the investigation of the geological and environmental
characteristics of a coastal area experiencing rapid erosion in Central
Delaware. He was responsible for flowmeter installation; collection of
sediment samples; surveying of the coastal zone; determining the location of£ sediment sources; and preparation of reports.
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PROFESSIONAL AFFILIATIONS

National Water Well Association

E !PUBLICATIONS
Installation Restoration Program Phase II - Confirmation/Quantification, Statei , Final Report for Charleston Air Force Base (Co-authored with E. Repa, et.
al.); for U.S. Air Force, OEHL, Brooks AFB, Texas, (1986).

Installation Restoration Program Phase II - Confirmation/Quantification, State
1, Final Report for Charleston Air Force Base (Co-authored with J. Mentz, et.
al.); for U.S. Air Force, OEHL, Brooks AFB, Texas, (1987).

Installation Restoration Program Phase II/IVA - Site Characterization Report
for Gowen Field, Boise, Idaho; for the Air National Guard Service Center;
Andrews AFB, Maryland (1987).

Installation Restoration Program - Site Inspection Report for Joe Foss Field,
Sioux Falls, South Dakota; for the Air National Guard Service Center, Andrews
AFB, Maryland (1988).

l

1k
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I CONNIE DURST SAMSON

3 EDUCATION

Virginia Polytechnic Institute and State University: H.S., Environmental
Engineering (1986)

University of Pittsburgh: B.S., Environmental Science (1977)

SUMMARY OF EXPERIENCE

Ms. Samson is a project manager and environmental engineer with SAIC's
Waste Management Technology Department. She has more than 9 years of
technical experience, ranging from design of water, wastewater, and
hazardous waste treatment systems to evaluation and analyses of wastewater
and soils. She has managed and provided engineering support for Superfund
and the Department of Defense Installation Restoration Program (IRP)
remedial investigation/feasibility study (RI/FS) projects. She also is
familiar with Resource Conservation and Recovery Act (RCRA) regulations and
permitting procedures. She has managed quality control/quality assurance
(QA/QC) procedures and directed product research and development for a
chemical manufacturing facility. She also has experience in field inves-
tigation activities, including groundwater monitoring well installation,
environmental sampling to include groundwater, surface water, stream
sediments, and soils and has planned and supervised treatability studies
for the design of groundwater treatment systems.

3 EMPLOYMENT HISTORY

March 1985 to present: Science Applications International Corporation
(SAIC)

Currently, Ms. Samson is managing an RI/FS study for the South Dakota Air
National Guard at Joe Foss Field as part of the Department of Defense
Installation Restoration Program (IRP). She is directing the field inves-

tigatioT of contaminated soils and groundwater from underground storage
tanks and a fire training area. Ms. Samson also is managing the evaluation
of remedial action alternatives for the contaminated sites and implementa-
tion of interim remedial actions for treatment of the contaminated ground-
water at Joe Foss Field. Treatability studies for evaluating the perform-
ance of an air stripper for treatment of the groundwater were planned and
conducted under her direction. Currently, she is managing the closure
plans for twelve underground storage tanks, also at Joe Foss Field. For
the Air National Guard, Ms. Samson also was the engineering operations
manager for Gowen Field ANGB in Idaho. Her responsibilities included
evaluation of the hazardous waste sites on the base to determine if remedial
actions were necessary. In addition to her project management duties, she

provides technical support and serves in a review capacity for variousa other IRP projects which include planning RI field and data collection

activities, data evaluation, and development and evaluation of remedial
action alternatives through feasibility studies. Ms. Samson also assists

3 Verified for accuracy by: A 4A Date: __- __
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I
in the development and review of project work plans, quality assurance
project plans, sampling and analysis plans, and project health and safety

plans.

For SAIC, Ms. Samson assisted with various RI/FS programs in conjunction
with the Superfund program. She provided engineering support for the RI/FS

of a top priority Superfund site. Her responsibilities included detailed
investigation of previous remediation efforts and engineering evaluation of
on-site treatment techniques and removal options for both contaminated

soils and groundwater.

Ms. Samson assisted with an RI/FS of the Rockaway Borough Well Field, a
contaminated aquifer site on the CERCLA National Priorities List. HerI responsibilities included developing candidate remedial alternatives and
identifying the most cost-effective method for treating the contaminated3 groundwater aquifer which supplied potable water for the community.

For the EPA, Ms. Samson contributed to the design and operations management

of an in situ biological treatment system at an Air Force site. The ground-
water and subsurface soils at the site were contaminated with solvents, jet

fuels, and plating wastes. The bioreclamation project was implemented by
the injection of hydrogen peroxide and nutrients to enhance microbial
degradation of the wastes. Ms. Samson assisted with the desigh of the

injection and recovery system and developed a biological and chemical moni-
toring program to assess system operation and performance and evaluate
treatment success. In addition, she was respbnsible for data analysis,

field operations, and project engineering.

Ms. Samson participated in SAIC's research effort to develop solids separa-
tion equipment for the separation of dredged contaminated sediments by

level of contamination. The research effort was conducted for EPA and the
U.S. Coast Guard to evaluate methods to potentially reduce the cost of

treatment and disposal of contaminated sediments. She was a major contri-

butor to the development of a laboratory research study and pilot-scale
equipment testing procedures. The laboratory study was designed to examine
the distribution of organic and inorganic contaminants in both the grain
size and organic fractions of contaminated sediments. Pilot-scale equip-

ment testing was designed to evaluate separation efficiencies of various
types of equipment.

I Under the RCRA Implementation Program, Ms. Samson has become, familiar with

hazardous waste regulations and has participated in various aspects of the
,Program. She has reviewed RCRA Part B permit applications for completeness
* and technical deficiencies and formulated comments to direct the applicant

in providing the necessary information in order to acquire RCRA permits.
In addition, Ms. Samson has served as a member of Part B permit review
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QA/QC teams and has evaluated applications to meet the RCRA requirements
under the Hazardous and Solid Waste Amendments of 1984. Ms. Samson has
conducted RCRA Facility Assessments (RFAs), including preliminary reviews
of files, visual site inspections, and as a member of environmental sampling
teams. These activities have included identification of solid waste manage-

I ment units, evaluation of potential environmental releases from the units,
review and evaluation of facility hazardous waste management practices, and
acquisition of environmental samples for chemical analyses.

April 1984 to September 1984: Olver Incorporated

While employed as a project engineer for Olver Incorporated, Ms. Samson
contributed to the design of a municipal collection and treatment system
for handling wastewater. The system included primary treatment, secondary
activated sludge treatment, and anaerobic digestion of waste solids. She
also assisted with modifications and upgrade of a municipal water distribu-
tion and treatment system. Responsibilities included hydrant testing for
pressure and flow rates, and pump, piping, and auxiliary equipment design

and selection.

For private clients, Ms. Samson has gained experience in hazardous waste
treatment system design, treatability studies, delisting petitions, facility
closure plans, and RCRA Part B permit applications. She assisted with the
design of a hazardous waste treatment system for an electric arc furnace
steel production facility. Treatability studies were conducted under her
direction to determine the most feasible method of rendering the waste
material nonhazardous. She also was responsible for submitting a delisting
petition to EPA for the treated nonhazardous waste. Facility closure plans
for hazardous waste storage piles and surface impoundments were submitted
under her direction for a steel production facility and a manufacturer of
friction products. She is familiar with RCRA Part B permitting procedures.
Experience in this area was gained by assisting with a permit application
for a friction products manufacturing facility.

September 1983 to June 1984: Virginia Polytechnic Institute and State
University

While attending graduate school at Virginia Polytechnic Institute and State
University, Ms. Samson was a research and teaching assistant in the Depart-3 ment of Civil Engineering. She directed graduate and undergraduate labora-
tory studies in the design and operation of bench scale ion exchange, dual
media filtration, biological wastewater treatment, and sedimentation unit

* process operations. She also directed laboratory studies in the char-
acterization of water, municipal wastewater, and industrial wastewater.
Her research effort at VPI examined a treatment and recovery technique for
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I
a hazardous waste and was presented in a thesis entitled "Removal of Silver
and Mercury from COD Waste Solutions."

May 1980 to September 1982: Carbose Corporation

I As an independent consultant for a chemical manufacturing plant, Ms. Samson
established QA/QC procedures for the company and directed product research
and development.

September 1977 to September 1982: Energy Center Incorporated

Ms. Samson managed laboratory operations for characterizing and testing
water, wastewater, soils, and coal. For Energy Center Incorporated, she
also assisted with mine reclamation studies and conducted acid mine drainage
treatability studies.

3 October 1975 to November 1976: University of Pittsburgh

As a full-time undergraduate student at the University of Pittsburgh, Ms.
Samson participated on an EPA research grant to evaluate the performance of
a three-stage, aerated lagoon, municipal wastewater treatment system. She
conducted water quality and hydraulic parameter monitoring and analyses.3The evaluation resulted in recommendations for system operational improve-
ments.

PROFESSIONAL LICENSES AND MEMBERSHIPS

Virginia Engineer-In-Training Certification
Water Pollution Control Federation Member3 American Water Works Association Member

AWARDS AND HONORS

I Tau Beta Pi Engineering Honor Society

Phi Kappa Phi National Honor Society

3 PUBLICATIONS

Wetzel, R.S., D.H. Davidson, and C.M. Durst. 1987. Effectiveness of In
Situ Biological Treatment of Contaminated Groundwater and Soils at Kelly

Air Force Base, Texas. Proceedings of the Oak Ridge Model Conference. The
Department of Energy Oak Ridge Operations, Oak Ridge, Tennessee, October

* 13-16, 1987.
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Wetzel, R.S., D.H. Davidson, C.M. Durst, and D.J. Sarno. 1987. Effec-
tiveness of In Situ Biological Treatment of Contaminated Groundwater and

Soils at Kelly Air Force Base, Texas. Proceedings of the 4th Annual
Conference on Hazardous Materials and Hazardous Wastes. Hazardous Materi-
als Control Research Institute, Washington, D.C., March 16-18, 1987.

i Wetzel, R.S., D.H. Davidson, C.M. Durst, and D.J. Sarno. 1986. Field

Demonstration of In Situ Biological Treatment of Contaminated Groundwater
and Soils. Proceedings of the 12th Annual Research Symposium on Land

Disposal, Remedial Action, Incineration, and Treatment of Hazardous Waste.
USEPA Hazardous Waste Engineering Research Laboratory, Cincinnati, Ohio,

April 21-23, 1986.

Durst, C.M. 1986. Removal of Silver and Mercury from COD Waste Solutions.

Thesis. Department of Civil Engineering, Virginia Polytechnic Institute3 and State University.

Wetzel, R.S., C.M. Durst, D.J. Sarno, P.A. Spooner, S.C. James, and

E. Heyse. 1985. Demonstration of In Situ Biological Degradation of
Contaminated Groundwater and Soils. Proceedings of the 6th National
Conference on Management of Uncontrolled Hazardous Waste Sites. Hazardous
Materials Control Research Institute, Washington, D.C., November 4-6, 1985.

i Durst, C.M., and W.R. Knocke. 1985. Removal of Silver from COD Waste
Solutions. Proceedings of the 17th Mid-Atlantic Industrial Waste

i Conference. Lehigh University, June 23-25, 1985.

I
I
I
i
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I

3 EDUCATION

3 San Diego State University, B.S. Geology with emphasis in geophysics (1986)

SUMMARY OF EXPERIENCEI
Mr. VanWinkle is a geophysist/geologist with SAIC's Environmental Technology
Group. Mr. VanWinkle's experience in hazardous waste site investigations
includes: site operations manager, geophysical survey investigations and data
reduction and evaluation and collection of geologic and hydrologic data.

3 EMPLOYMENT HISTORY

Mr. VanWinkle is currently acting as the field supervisor at the Parson's
Casket Hardware Remedial Investigation/Feasibility Study (RI/FS) for the
Illinois EPA (IEPA). He is responsible for oversight of all drilling
operations, sample collection, sample management, (using CLP protocols), and3 on-site health and safety.

Mr. VanWinkle has served as the site operations manager for the Peterson AFB
RI/FS Stage 1. He was responsible for overseeing all preliminary site
investigations such as soil-gas and geophysical surveys, and interpretation of
preliminary surveys to develop drilling and sampling programs. He was also
responsible for all drilling operations; sampling and sample management,
on-site hydrologic and geologic data collection and interpretation; on-site
health an safety; on-site client relations; and final report preparation for
the Peterson AFB RI/FS Stage 1.

I Mr. VanWinkle has served as the project geophysicist on the Dover AFB RI/FS and
the Peterson AFB RI/FS responsible for data collection, data reduction and3 interpretation, and final report preparation of data.

Mr. VanWinkle helped with the final report presentation and data interpretation
of geophysical data collected during the Stringfellow RI/FS in Riverside, CA.
He was also involved as a rig geologist in overseeing drilling operations;
collection and interpretation of geologic samples; sample management and sample
transfer, well installation and development; groundwater sampling; in-situ
field measurements; low-volume and high-volume air sampling; and data
compilation and interpretation.

Verified for Accuracy by:_________ Date Prepared: -
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I Mr. VanWinkle has served as a rig geologist overseeing drilling operations;
collection and interpretation of geologic samples; hydrologic data collection
and interpretation, in-situ field measurements; sample collections management,
and transfer; well installation and development; data compilation and
interpretation; and final report preparation for several Air Force Base
Installation and Restoration Programs (IRP) including: George AFB, Eielson AFB,3 Lowry AFB, and Dover AFB.

Mr. VanWinkle has also served as a project scientist for the CSDOC (County
Sanitation Districts of Orange County) 301(h) ocean monitoring program. His
duties included sediment, water, and tissue-sampling with added
responsibilities of determining proper sampling depths from in-situ
measurements of outfall plumes, sample storage and transfer, and data base
management and compilation.

Mr. VanWinkle served as an assistant inorganic chemist at SAIC's La Jolla
laboratory. His responsibilities included analysis of samples by atomic
absorption and colormetric methods, and determination of physical parameters
such as total suspended solids,.total dissolved solids, alkalinity, soil pH and
specific conductance. He was also responsible for data reduction, quality
assurance/quality control (QA/QC), and final report presentation.

AWARDS AND MEMBERSHIPS

Certified for OSHA requirement of 40 hours training in hazardous waste
operations (NUS Corp.)
Associate Member of the Society of Exploration Geophysicists (SEG)
Member of the Southern California Environmental Chemists Society
Member National Water Well Association (NWWA)

U ARTICLES, PRESENTATIONS, PUBLICATIONS AND REPORTS

Senior Thesis (1986): An Interpretation of Six Geophysical Techniques to
Produce a Geologic Picture of the Eastern Espanola Basin.
Presentation to the Association of North Bay Scientists (1980): An analysis of
Common Bottled Waters.U

I
U
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FREDERIC A. ZAFRAN

3 EDUCATION

Drexel University, M.S., Environmental Science (1979)
Michigan State University, B.S. Zoology (1973)
Temple University, Additional graduate studies in Biochemistry and
Physiology (1973)

SLIMMARY OF EXPERIENCE

Mr. Zafran is a Senior Environmental Scientist and Project Manager with
12 years professional experience in environmental and health sciences. His
primary expertise is the assessment of impacts of toxic substances and
hazardous waste on environmental and biological systems. Mr. Zafran is the
principal scientist at SAIC responsible for conducting pablic health risk
assessments of hazardous waste sites and facilities. He has experience in
conducting these evaluations at Superfund sites, RCRA facilities, DOD and DOE
waste sites, and laboratory and industrial facilities. Mr. Zafran's
background encompasses work in toxicology, environmental chemistry, ecology,
and computer science as well as environmental planning and management. He has
a working knowledge of key environmental legislation including CERCLA/SARA,
RCRA, CWA, SDWA, and TSCA, and has assisted in regulatory review of Federal
and state programs.

EXPERIENCE

1979 - Present: Science Applications International Corporation (SAIC)

Mr. Zafran has been involved extensively in hazardous waste site evaluation
and has experience in all phases of the Remedial Investigation/Feasibility
Study (RI/FS) process including: (1) preliminary assessment, site investiga-
tion (PA/SI) and HRS scoring; (2) identification and examination of potential-
ly applicable or relevant and appropriate requirements (ARAR); (3) baseline
public health risk assessment (RI); (4) risk assessment in support of the
evaluation and selection of remedial alternatives (FS); (5) derivation of

ation (i.e., target cleanup) levels for contaminants in all environmental
media and (6) risk communication to government officials, private sector
clients, and the general public.

3 Mr. Zafran is currently providing senior technical support to EPA in public
health and environmental risk analysis on the Agency's Technical Enforcement
Support (TES) contract. He is presently evaluating the human health and biota
Endangerment Assessments prepared for the Rocky Mountain Arsenal Offpost
Operable Unit (Denver, Colorado), and is contributing to the Feasibility Study
for the CPS/Madison NPL site located in the State of New Jersey. In addition
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5 to this work, Mr. Zafran is conducting or contributing to risk assessments for
the following sites and facilities:

DOD Facilities/Air National Guard Bases: Buckley ANGB, Dover AFB,
Eielson AFB, Hill AFB, Joe Foss Field ANGB, Lowry AFB, McEntire ANGB,
Niagara AFB, and Peterson AFB.

3 . Stringfellow Hazardous Waste disposal site (NPL site).

i Commercial RCRA facility in the midwest United States.

Mr. Zafran recently completed the preliminary development of a computer-based
methodology for derivation of risk-based target cleanup levels for radionu-
clides and nonradioactive contaminants in soils and groundwater. This work
was conducted in support of remediation efforts at a mixed waste site at the
DOE Idaho National Engineering Laboratory. An integrated, modular spreadsheet
design was used to link exposure assumptions, toxicity measures, target risk
levels and remediation goals. The design of the software affords maximum
flexibility to conduct sensitivity analysis, and to balance compliance with
ARARs and overall protection, with the need to select a technically feasible,3 cost-effective remedial alternative.

Mr. Zafran is also providing assistance to DOE and E.I. du Pont de Nemours at
the Savannah River Plant (SRP) in Aiken, S.C. He recently prepared a
technical briefing paper reviewing and evaluating methods for risk assessment
of short-term exposure to nonradioactive carcinogens that may be of potential
concern at SRP. Mr. Zafran was SAIC/ETG Project Manager on the same contract
for du Pont and DOE, providing support in evaluating the extent of waste site
contamination at SRP, and in identifying and selecting remedial action
alternatives. He was responsible for the following assessments: (1) selection
of indicator contaminants for 26 waste sites; (2) development and application
of methods for characterizing long-term risks to human health for nonradio-
active contaminants; (3) methods development for public health risk assessment
(acute toxicity) of transportation and waste site closure accidents; and
(4) review of transport models for ecosystem impact assessment.

Also for DOE, Mr. Zafran conducted preliminary evaluations for dozens of waste
sites at the Hanford DOE Facility in Washington state. The objective of these
assessments was to identify sites that required corLective action under RCRA
or remediation under CERCLA.

5 Mr. Zafran has provided senior technical support in risk assessment on
numerous other projects. These include:

I © Assistance to the EPA Office of Air Quality Planning and Standards.
Mr. Zafran provided expert review of protocols for public health risk
assessment of emissions from aluminum smelting.

Verified for accuracy Date: '//'
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1 . Expert review of risk assessments prepared by other contractors, that
were developed to support selection of RCRA facility corrective

* actions.

* An assessment of potential long- and short-term risks to human health
of release of chemicals from the proposed EPA Full Containment
Hazardous Waste Research Facility in Cincinnati, Ohio. Mr. Zafran
designed the risk assessment study, and evaluated hypothetical impacts
associated with day-to-day operations at the laboratory, as well as3 catastrophic release scenarios (i.e., explosion).

* Assistance to the Chemical Manufacturers Association in developing an
Air Toxics Information Manual for member industries. Mr. Zafran
provided guidance in use of air transport modeling and in evaluating
ptransporpotential impacts to human health of long-term, low-level release of
chemicals form industrial facilities.

I eSupport to the EPA Office of Policy Analysis in evaluating the
comparative risks to human health of sources of ground-water contam-
ination.

* Assistance to the EPA Office of Toxic Substances in evaluating testing
need for priority substances designated under section 110 of SARA
(ATSDR Toxicological Profiles).

Mr. Zafran was Project Manager on two multi-year task-order contracts for EPA
Headquarters. Mr. Zafran and a team of scientists supported the EPA
Carcinogen Assessment Group in conducting toxicological evaluations, quanti-
tative risk assessments, and pharmacokinetic modeling of carcinogenic
compounds and their metabolites. For the EPA Office of Drinking Water,
Mr. Zafran and his staff developed national occurrence and exposure estimates
of chemicals in public drinking water systems. This work supports EPA ODW in
the development of drinking water MCLs.

I Mr. Zafran managed two Work Assignments for the EPA Region V Great Lakes
National Program Office. He was responsible for the preparation of Remedial
Action Plans for Deer Lake and Torch Lake in Michigan. In these two assign-
ments, SAIC evaluated environmental conditions in the river and lake systems
aad developed a systematic and comprehensive approach to restoring beneficial
uses. Also for EPA Region V, Mr. Zafran assisted in the development of a
water quality management plan for the Grand Calumet River/Indiana Harbor
Canal. He conducted a critical evaluation of the state's water quality
criteria and standards program, developed a method for evaluating the existing

* sediment contamination problem, and used this method to identify and rank
sediment contaminants of concern to aquatic life and human health.

Mr. Zafran has assisted the EPA Office of Solid Waste (OSW) in reviewing
applications submitted by industry for RCRA Part B permits. He has reviewed
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I numerous delisting petitions for exclusion of waste generated at .pecific
facilities, from listing under RCRA a hazardous waste. Also for OSW,
Mr. Zafran assisted in evaluating the Vertical Horizontal Spread (VHS) ground-
water transport model proposed by EPA for use in predicting levels of
contaminants at receptor wells. In addition to evaluating the appropriateness
of the model for its intended use, Mr. Zafran proposed a method for estimating
concentration of organic compounds in leachate from land-farmed waste, or
waste disposed in landfills. The approach involved predicting the equilibrium
partitioning of contaminants between aqueous and solid phases of soil-water

I systems.

As Work Assignment Manager on the Water Quality Based Program Contract for
the EPA Office of Water Regulations and Standards, Mr. Zafran was responsible
for: (1) developing hazard assessments (aquatic ecological effects and
mammalian/human health effects) for 20 nonpriority pollutants found to be
incompatible with the workings of POTWs; and (2) preparing a background and
review document on methods for the derivation of sediment criteria and their
application under CWA, MPRSA, RCRA, and CERCIA. Mr. Zafran was also techni-
cal contributor to an Environmental Impact Statement on the disposal of coal
ash in the waters of the New York Bight. He evaluated the toxic impact to
marine species associated with direct exposure to waste ash or contaminants
released therefrom, and the potential for effects on human health and welfare.

Mr. Zafran conducted a study of the impact of coal liquefaction and shale oil
products on aquatic systems. This work for the Office of Toxic Substances
involved the assessment of the toxicity of compounds characteristic of
synfuels that are responsible for major environmental effects: polycyclic
aromatic hydrocarbons, polynuclear heterocyclic and aromatic bases, water
soluble aliphatic and aromatic hydrocarbons, and trace metals.

Mr. Zafran contributed to the development of a field guide for EPA and the
Coast Guard, on responding to the spill of sinking chemicals in aquatic
systems. On this effort, Mr. Zafran outlined methods for characterizing
discharged materials, the extent of contaminant transport, the potential for

environmental impacts, the need for emergency response, and identifying
response objectives.

For the EPA Office of Analysis and Evaluation, Mr. Zafran conducted a study
of environmental quality problems of the Narragansett Bay estuary. This
included the physical/chemical characterization of the estuarine system, and
examination of uses of the Bay and an evaluation of water quality problems,
wetland loss, and shoreline erosion. Also for this office, Mr. Zafran
assisted in developing a five-year estuarine quality and protection program
plan. He identified and evaluated research needs in the following six areas:
estuarine characterization site-specific criteria development, use attain-
ability analyses, wasteload allocation techniques, monitoring, and benefit-cost assessment.
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SMr. Zafran was Work Assignment Manager on a project for the EPA Office of
Federal Activities to assess the extent to which the 404 Program assesses and
supports research essential to the protection of sensitive aquatic resources.
Analysis of existing research and future needs facilitated the development of
a broad-based program plan for 404-related research activities.

Mr. Zafran conducted a preliminary study of the impacts of incineration of
sewage sludge on human health and the environment. Specifically, he provided
the EPA Sludge Task Force with an assessment of contaminants likely to be
emitted to the atmosphere, a quantification of emissions factors, and an
identification of pollutants of major concern. For the Office of Technology
Assessment, Mr. Zafran prepared a comparative overview of ocean disposal of
sewage sludge and disposal in terrestrial environments.

Mr. Zafran has contributed to the development of regulatory support documents
for Toxic Substances Control Act Section 4, priority chemicals (OPTS). He was
responsible for the analysis of information on pollutant emission, environ-
mental transport, and transformation as it relates to occupational and general
population exposures. Also for OPTS, Mr. Zafran has prepared numerous
Chemical Hazard Information Profiles, providing background health and exposure
data in support of risk assessment and test rules development processes.

1974 to 1976: Krusen Center for Biomedical Research and EngineeringI
Prior to working for SAIC and before returning to graduate school, Mr. Zafran
was employed by the Krusen Center for Biomedical Research and Engineering. At
the Krusen Center, Mr. Zafran was a research assistant involved in the study
of neuromuscular function in human locomotion. While in graduate school,
Mr. Zafran worked as consultant (health systems planner) to the Pennsylvania
Department of Health, representing the Drexel University Environmental Studies
Institute.

PROFESSIONAL AFFILIATION

* Society for Risk Analysis

I
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